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NEWHAMP&H1RE DISTRICT, to wit: 

BE IT REMEMBERED that on this thirteenth day of July, itt 
the thirty seventh year of the Independence of the United States of 
America, OLIVER WELCH, of Exeter, in said district, hath deposi- 
ted in this office the title of a book^ whereof he claims the right as 
Author, in the following words, to wit....'* The American Ahith- 
" me tic, adapted to the currency of the United States, to whj£h is 
*' added, a concise treatise on the Mensuration of Planes and Solids, 
"Compiled for the use of schools, by OLIVER WELCH." In con- 
formity to the Act of tha Congress of the United "States, entitled 
" An Act for the encouragement of learning, by securing, copies -of 
Maps, Charts and other books, to the Authors and Proprietors there- 
in mentioned— -And also " An Act for the encouragement of learning 1 , 
by securing copies of Maps, Charts and other books, to the Authors 
and Proprietors therein mentioned, and extending the benefit there- 
of to the arts of Designing, Engraving and Etching historical and 
other prints. 

R. CUfTS SHANNON, 

Clerk of New-Hampshire District. 
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PREFACE. 



MY principal design in publishing this book is to furnish 
Schools and Private Individuals with a concise system of Arith- 
metic, written in dollars and cents, connected with a treatise on 
Mensuration of Planes and Solids. 

The Arithmetical part I have made as concise as possible, have 
explained the rules in a very familiar manner, and hare made^uch 
arrangement of them, as I have found by an experience of thir- 
teen years r to be most likely to forward the learner ; I have 
omitted many rules which are found in other books of this kind, 
that 1 might have more room to treat on Mensuration ; on which, 
I have written as largely as the intended size of the book would 
permit. I trust that the candid reader will find the rules insert- 
ed in this book, which are not found in other arithmetics, to be 
much more necessary for the young learner to be acquainted 
with, than those which I have excluded.* 

" One of the eastern Sages being asked what was most neces- 
sary for boys to leam ; answered, what they ought to practice 
when they become men." Feeling desirous to promote the good 
of the Publick, by facilitating the education of youth, I have 
endeavoured to treat of nothing in this book, except what is real- 
ly necessary for every young person to become acquainted with. 
I have treated of the method of making taxes, as is generally 
practised in the state of New Hampshire ; and have added many oth- 
er new problems in different parts of the work which will be useful 
and entertaining. I have spent much time, and been at no in- 
considerable expense to render this book valuable to the risen, 
and rising generation ; I sincerely hope that it may prove useful 
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PREFACE. 



to the publick, and be worthy of their approbation and support* 
It has been fashionable in the publication of books of this kind, to 
introduce them into publick notice, through the influence of recom- 
mendations : but I think if at>ook has merits of its own, it will 
recommend itself; and if it has not merits of its own, it will 
not be supported even if others have recommended it. 1 haye 
been at considerable trouble to have the copy carefully exam- 
ined by the Instructers of Schools, who highly approved of the 
work, and gave me liberty to make use of their names as recom- 
menders ; but having a desire that it might rise into notice by its 
own intrinsic value, I have submitted it to the: publick without; 
any other support than its own merits. , 

THE AUTHOR. 
EMter, (N. H.J My », 1812. 
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AMERICAN ARITHMETIC, 



Am* 



PRACTICAL MENSURATOR, 




ARITHMETIC is the art of computing by numbers ; 
these numbers are called Figures, viz. 0, 1, 2, 3, 4, 5, 6, 7, 
8, 9,— -0, of itself has no value, but when joined to the right 
of other numbers, it increases their value in a tenfold pro- 
portion. Thus, 1 is one, 10 is ten, 2 is two, 2$ is twenty. 

Of other Characters used in Arithmetic. 

4- Is the sign, of Addition ; and shews, that the number 
which follows the sign, must be added to the number 
before it. Thus: 9 -f. 10 -signifies that 9 ajid 10 are to be 
* added. 

— Is the sign of Subtraction f and denotes the number fol- 
lowing it, must he subtracted from the one before it 
Thus, 16-^4 signifies that 4 must be taken from 16. 

X I* the sign of Multiplication ; and denotes that all the 
numbers, between which it is placed, are to be multi- 
plied together. Thus, 9X9 signifies that 9 is tabe 
multiplied by 9, or 9 x 9 X9 must be multiplied. 

-f- Is the sign of Division ; and denotes the number stand- 
ing before it, is to be divided by the number following 
it. Thus, 9i~3 signifies that 9is to be divided by 3, 

= This is the si&fl of equality j and signifies the sum or 
product ©f the numbers before it, is equal to the num- 
ber after it, 2 4.44.5=1 1 mean that 2,4and 5 ad<ied, their 
sum would be 11; and 2x4X5=4© mean, triat 2 and 4 
multiplied, and that product multiplied e^kkks *\bsv 

A 2 




6 NUMERATION/ 

product isjequal to 40 ; anfl also 9 x 8 -f- 1 2rr6, means 
that 9 and 8 multiplied, and the product divided by 12, 
the quotient will he equal to 6, 

; : t : Are the signs of proportion; and are as 7 : 14V: 8 : 16, 
and are read as 7 to 14, so is 8 to 16. 

V '* This shews the Squace Root of the number is re- 
quired.. 

V 3 This shews the Cube Root of the number is required* 



NUMERATION TJBLE. 
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ADDITION AND SUBTRACTION TABLE. 7 

The ute^thit Table in 
Addition. 
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Look for the nam 
to be added on the 
or right hand, and the 
number -with which you 
would add it o//the top* 
and in the corner, or 
angle in which the lines 
meet, stands the sum 
required.— It is requir- 
ed to add 7 with 13, 
look for 7 on the left, 
or right, and move a- 
long on that line till 13 
on the top stands direct* 
ly over, and in the an- 
gle of the two lines 
stands 20, the sum re- 
quired. 

The use of this Table in 
Subtraction* 

4 

Look for the number 
to be subtracted on the 
left or right hand co* 
lumn, and on that line 
look along towards the 
right or left hand, till 
you find the number 
fironi which- you would 
subtract, and ^ectly 
over that number bn the 
top, is a number an- 
swering to the remain- 
der. 

EXM1PJ.E. 

Required, to take 9 

from 15, look for 5 on 

.the left or right band. 



SIMPLE ADDITION. 



then follow th^ line towards the right or left till you find 
15, and on the top directly oyer 15 is 6, the remainder re- 
uired. 
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SIMPLE ADDITION. 

i - . •• . . , 

Simple Adc|kton teaches to add together several sums of 
the same denomination* - - 

Rule. Set down units fmder units, tens under tens, and 
hundreds under hifndreds, &c. Begin to add in the place 
of units, add all in that column, carry one for every ten 
that is in the sum of units, to the place of tens, and set 
downfall that is over ten, or tens ; add up the column of 
tens, early one for every ten to the next column, and set 
H down all that is over, thus proceed through all the columns 
to the last; and in the last column observe to set down the 
whole sum. / 

Proof. <?— Begin at the top add downwards, carry as before, 
and if the work is right, the sum will be the same as it 
was when added upwards. •-•••" 
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Examples. 



123456 


$456£ 


. 98764321 


£4f2* 


6543,2 1 


3256f 


• 12345678. 


4321 «. 


123456 . 


37432 


82456781 


5432. 


654321 


1-2345 


94321452 

- '*m 


432 

i 



^555554 



-Vi < i . , 



1 16908 



'287888232 



74506 



' *•■ 



1. Acid together 345674, 98736, 456752 and 7654. 

Ans. 9Qi«1A 
%: Add 9.432 1, 67543 1, 1234 and 76432 together. 
t '*'• Ans. 84^41^ 

\ 3. 'MS'jV&l, 94T42, 6752 and 875432 together. 

* l ■ 'An* 983847 
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SIMPLE SUBTRACTION. * 

4. Add 67432, 98891, 65641 and 77421 together. 

Ans. 309385. 

5. Add 9944; 2343, 78764 and 94929 together. ^ 

Ans. 185980 ^ 

6. I lent a friend 942 dollars, at one time, at another 741, 
at another 9 1 ; what is the whole sum lent ? 

Ans. 1774 dolls. 

7. A man tilled 4 hogs, weighing as follows ; one 396, one 
473, one 510 and one 371 \ what did they all weigh ? 

Ans. 1749* 

8* I killed an ox, his quarters weighed 642,his hide 105, his 
tallow 92 ; what did they all weigh ? Ans. 839. 

9. A man gave to three sons as follows, to one 3427 dolls, 
to another 3025 dolls, to another 2947 dolls. ; what did he 
give to all of them ? Ans. 9399. 

10. A man's taxes were as follows for 3 years; the first 142 
dolls, second 165, the third 210 dolls, ; what did he pay kt i 
three years I . Ans. 517- ? 
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SIMPLE SUBTRACTION. 

Simple Subtraction teaches to take a less number from 
a greater, that is o^the same denomination. / . : c. 

Rule.- Write the largest number, down first* and the 
smallest underneath, units under units, &.e. begin u* 
subtract in the place of units ; and take the under from 
the upper figure ; set down the fiemainder : If at any time 
any particular figure in the lower line is larger than the 
one immediately over it, subtract the under figure from* 
ten ; to the remainder add the upper figure and set it down'; 
*'" \f*&A cxisry one to the next figure in the lower line 5 thufr 
^Wfee^d through the whole. 







*0 SIMPLE MULTIPLICATION. 

■ 

'Jj&artiples. 

From 245678 456789 784567 943213456l 
^ Take '136789 2] 7894 659432 , 74432 12a4 



Rem. 108839 238895 125155 198892222 



^ N. B. To prove Subtraction whether it is Simple or Com- 
pound* add the remainder and lower line together and tb* 
*um will be Uke the upper line if it is right. ... 

Question* in Subtraction. 

•-'■ > • ■ • *■ 

I .What is the difference between 24567 and 745$ ? 

Ans. 171 1U 

v %k IJent a- friend i456 dolls, ahd- received in part 1342 
dollars ; what remains- due 1 Ans. Ill 4 dolls. 

3, A merchant owes 34823 dolls, his- effects are worth 
hut 22749 dollars ; how much will he full in debt I 

Ans. 11574 dolls. 

% 4. A merchant has an estate in his hands valued at 
$2394 dols. he owes 31 S99 dolls; what is he worth after 
paying his debts , ? Ans. 20995 dolls* 
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^ " SIMPLE M 

< iSinapIc Multiplication is a compendious way^of addkjg y 

as u : 4 ^ toiltiplied. by 6 is equal to *54v*nd is -the sajme as it;9. 

W^rfe^et down 6 rimes a^l added up. . *'-• 

The number giyefr to re xnuUipUed ■■■& called .the multi* 

: .piicaiid^; ■ ' ■". V- . ...... ,-.-. ■.-•.;• .. ; _. • ^. 

Thenuri^er giren to multiply; ^,1$ Rifled the muh^Ber 
yhe nti^ber "arising f r^m ;^ die 

The following tab^^ 
^rc any progress can ^ ma 'v^- ' ;\ 
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SIMPJLE MULTIPLICATION. 



It 



Multiplication Table. 



1 | 2 \ 3 1 4 | 6 | 6 [ 7 I 8 I 9 1 10 I n 1 "^ 



2 | 4 | 6 | 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 



3 | 6 | 9 | 12 j 15 | 18 | 21 | 24 | 27 f 30 | 33 | 36 



4 | 8 I 12 1 ie 

5 j 10 f 15 | 20 



| 20 | 24 1 28 | 32 1 36 1 40 [ 44 | 48 
| 25 | 30| 35 | 40 | 45 | 50 | 55 | 60 



6 j 12 | 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72 



7 f 14 ( 21 f 28 | 35 1 42 | 49 { 56 J 63 | 70 | 77 | 84 



8 j 16 | 24 | 32 | 40 | 48 | 56 j 64 J 72 | 80 | 88 ' 96 



9 J.18 | 27 | 36 | 45 | 54 | «3 | 72 | 81 | 90 | 99 | 108 



te|.29|30{ 40 | 50 | 60 ! 70 | 80 | 90 | 100 | 110 [ 120 



M j 32 J 33) 44 1 55 | 66 1 77 | 88 f 99 [ 130 | 12 1 [ 132 
12 j 24 j 36 | 48 | 60 j 72 | 84 [ 96 | 108 j \%\ \ 132 1 144 



case l ; 

When the mukiftiier i* a rniglefigute. - 

Rule. Under the multiplicand write d^wn the . multi- 
plier, in the place of units ; draw a line and multiply every 
figure of the multiplicand, by the multiplier ; Observing to 
carry one for every te» to the next product* 

N. B. The whole product of the last figure multipliedy 
must be set down. > . . 




234 
2 



$45 
-3 



942 
4 



>674 



$* 



44i 
6 

'I ' 1 '!' . ' > 



' > 



742 

r 



S12 

m m i ■»■ i t 



468 \<$3$ 3768 3370 3246 5194 6496 



89* 
8091 



■/Ift,' B; ' Simple MultipKcatlon niay be proved best by Sim- 
^tyl^***!? 5 but as the learner has tiot^ as yet, obtained to 
;^^^%e.of Division, IfihaM jshow the method of prov- 

**£ ■'.'•~V'--- ; '•'"»-■•• •,-•. •;-'•■ -■>•■'' /",'•" .: ' ■ ' 
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12 SIMPLE MULTIPLICATION. 

ing it by casting away the nines. r>ULE. Make a cross 

thiu.s'x» 
o 

Example* 

To prove • the first question. I cast the nines 
first from the multiplicand and there remains 0, which 
I place at the right of the cross. I then cast the nines from 
the multiplier, and there remains 2, which, I place at th£ 
left of the cross; I then cast the nines from the product, 
and there remains 0, which I place at the top. I then mul- 
tiply the right and left figures together, and cast the 
nines from the product, and there remains O ; which I 
jxlace at the bottom of the cross ; • And the top and bottom 
figures are alike, as they always must be if the work is 
right. This rule is however liable to an error ; for if any 
of the figures happen to be transposed, as if, 468 in the 
product should happen to be written 648 the work would 
prove, and an error would still exist. 

' CASE II. 

When the multifiHer consist* of several [figures* 

Rule. Set dawn the multiplier under the multiplicand, 
^juuts under units, &c. multiply each figure in the mul- 
tiplier into every figure in the multiplicand, singly, as in 
case first, observing to set down the first figure of the pro- 
*Uict exactly under the figure by which you are multiply- 
ing ; then add the several products together, their sum 
Will be the product required. . ; 
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-. - Examples* 


.l*hw/. 


iV<*/ Proof. \ Proof. 


£34 « 
•23 5X * 


645^ « lU 3 * 763 ^' 
19 l *« 21 3 *\ 52 T Y y 


TQ2 ' -'"■• 


5805 121 1526 » 


46S v 


645 242 S815 :?•- ' wf'i 




■ Mr V-^v^ * 


5382 


12255 3*41 ; 39676:; ^^V 
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tfULTIPLIC 


ATION. 
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13 




i 


Questions. 




. 


Multiplicands. 


< 


Multipliers. Products. 




1st. 24567 


X 


by 123 


= 3021741. 




2d. 12434 


X 


by 432 


= 5371488. 


■ 


3d. £2345 


X 


by 246 


= 3036870. 




4th. 45-678 


X 


by 333 


= 15210774. 




6th. 23243 


X 


by 2002 


=r 46532486. 




6th, 34567 


X 


by 4001 


= 138302567. 




7th. 23456 


X 


by 1003 


= 23526368. 


« 


8th. 90043 


X 


by 9009 


— 811188378. 


• 


9th. 701231 


X 


by 1231 


= 863215361. 
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CASE III. 




• 



When there are tyfrher* on the right hand of the mttlti* 
ftlicandy or multifilier 9 or both. 

Rule. Multiply by the figures only : and to the right of 
the product annex as many cyphers, us are equal to the 
number of ciphers in both factors. 



* 101200 


456000 


94000 


i 


200 


, 3000 


20 


Product: 2024Q000 


1368000000 


1B80000 , 




Questions* • 


• 


Multiplicands. 


» 


Multipliers. 


Product*. 


1st. 621 boo 


X 


by . 2900 . ZZ 


1800900000. 


2d. 7.00000 


X 


by 9900 — 


693000000a 


3d. 854000 


X 


by 7600 zr 


6490400000. 


4th. 943200 


X 


. by * 7000 ~ 


660240O00O. 


5th. 94944 


X 


by 600 =r 


56366*00. 


C#i. 412342 


X* 


by 550 zz 


22o7oHl'}0 e 


7th. 671230 


X 


by 123 rr 


8255 12 90. 


Mh. 421233 


X 


by )5o 22r 


• '5O5-i7 r J50. 


?f^ 4567852 


X 


by 9000- rz 


41110638003, 


A ■ 


3 


■ ^ 
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14 ^ l SIMPLE DIVISION. 

Practical Questions. 

1st. A man had a farm on which he raised 360 bushels 
of wheat ; and he had another, on which he raised 6 times 
as much ; what quantity did he raise on both of them ? 

Ans. 2*20 bushels. 
2d. A tnan had an estate which he divided among 9 sons 
as follows, viz. to the first eight, lie gave 333 dollars each : 
to the ninth, he gave as much lacking 1000 dollars as to the 
other eight ; I demand the value of the estate ; and also 
the ninth son's share. Value of the estate 4328 dolls. 

The 9th son's share 1 664 dolls. 
3d. A man sheared 364 sheep, six years successively, 
each sheep neated 3 pounds of wool per year : how much 
wool had he yearly ; and how much in six years ? 

Ans. Yearly 1092 pounds. > 
In six years 6552 pounds. 
^ 4th. I sold 342 tons of Iron at 142 dollars per ton : I de* 
mand the price of the whole. Ans. 48564 dolls. 

5th. I sold 742 thousand of boards in the W. I. at 62 
dollars per thousand ; what did they come to ? 

Ans. ^5004 dote. 



■»•"* 



simple division: "- 

Simple Division teaches to find how many time* a 
Smaller number is contained in a larger. 

The number given to be divided is called the dividend. 

The number given to divide by, is called the divisor. 

That number which expresses the number of times, that 
the divisor is contained in the dividend, is called the quo- 
tient, or answer. 

If any thing is left after dividing, it is called the remainder/ 

CASE L. 

When the divisor is more than 12. 

ftvfcii. Write down the dividend y on the right and, left 
tiraw a curbed Hue 4 on the left hand of the dividend write 
tiown the diviscJT ; *eek how many times the divisdr caiv 



jsimILe DIVISION 1* 

be had in a competent number of the first figure^bf the 
dividend, and place the figure expressing the number- of 
times, at the right of the dividend ;. multiply the divisor by 
the same figure, and place the product under the first fig- 
ures of the dividend) and subtract them therefrom : to the 
remainder bring down the. next figure of the dividend, and 
divide as before ; and thus proceed until all the figures of 
the dividend are brought down- If at anytime when you 
have brought down a figure the sum is still less than the 
divisor, a cypher must be placed in the quotient, and an- 
other figure must be brought down. The remainder must 
always be less than the divbor. 

Examples. 

Dividend* , Dividend. 

Dtvt*or.l6)912345(57021 Qwi JDwi«>r.24)31021 34(1 29255 Quo. 
80 24 

U2 / "70 

112 48 



34 

32 216 



16 



48 



8 Reminder. 133 

120 

134 
120 



**. ; 



14 Rem. 



«„Ss™; X ^ mpI ° DlVKien ! *»*>. Multiply the 
quotient and divisor together, to the product add the re- 

2S!ft (tf ^ e ? is «>y.) and the sum of the pr^ucLnd 
remainder, mil be like the dividend, if the workis "|ht 

Examples. 

fe*. Quezon. 57021 X 16+9=9 12345 as the divided. 



r 



16 



# 



1st. 


Dividends. 
1432400 


2d. 


9045600 


3d. 


9400032 


4th. 


9320143 


5th. 


7345681 


6th. 


5432140 


7th. 


6041231 



SIMPLE DIVISION. 



Questions. 

Divisors. Quotients. Remainder^ 

-T- 222 = 6452 56 

-4- 900 = 2272 800 

-f- 203 = 46305 11 7 

-f- 4000 — 2330 143 

-r 5566 — 1319 4127 

-5- 2345 — 2316 1120 

-T- 9760 — 618 9551 



CASE II. 
When there are cypher* at the right of the divisor. 

Rule. -Cut off the cyphers, and also cut off as many 
figures, or ciphers from the right of the dividend ; divide 
as before, and to the right of the remainder, place the 
figures which were cut off from the dividend. 



Example*.* 

Not£. To divide by 10, 100, 100Q, ? See. is to cut off as 
many figures from the right of the dividend as there are 
cyphers in the divisor. / 

Thus, 1742 divided by 10 is 174^ 

1876 divided by 100 is l&ftV Am. 

1st. Divide 6100000 by 610. 

' 61,0)610000,0(10000 
61 



=. Ans* 



AQ 82 T3 



0000,0 

&T. Divide 764213 by 12000 

3d. Divide 943217 by 5000 = Ans. 188f||^ , 

4th. Divide 674321 by 11200 

£th. Divide 432132 by 9200 



= Arts. 60£$VV 
z=zAns. 46f||J- 



•> 



SIMPLE DIVISION. 17 

Practical Questions* 

1st. A man had an estate valued at 2474. dolls, and 
it was divided equally between twelve sons : I demand 
the share of each. Ans. 55 206-^. 

2d. If a tax of 40000 dollars were to be levied up- 
on 1200 polls : I demand what one poll would pay* 

3d. Divide 1474 dollars equally among 25 men, 30 
women, 17 boys, and 27 girls : after taking out 75 
dollars for a present to a nephew. 

Ans. g 14||. 

4th. Divide 247600 pounds of beef equally among 
an army of 23724 men. Ans. lO^yf! lb. 

5th. Sixty men at a feast, which lasted 3 days, 
spent 240 dollars per day ; how much did each man 
spend per day, and how much in the whole ? ? 

Each man spent per day $ 4'. 

Each spent in the whole $ 12. ^ 

6th. On a muster day, 9450 lbs. of beef were pro- 
vided, to dinner 27 Regiments, which consisted of 7 
companies each, and each company 100 men : I de~ 
in and the quantity of beef that each man had. 

Ans. 8 oz. 

7th. If 105O0 dollars are given for 750 barrels of 
flour ; I demand the price of one barrel. 

Ans. $14. 

8th. If 45 horses wepe sold in tjie West Indies for 
9900 dollars, I demand the average price. ' -• ' 

Ans. S220 each- 

SHORT DIVISION. 

Short Division is when the divisor is wider 1-53?. 
Rule. Seek how many times the divisor is contained in, 
coovpetent number of the figures on the left hand of the 
dmden^and set the figure expressing that number i*nd<?r* 

M b2 



a 



id 



COMPOUND ADDITION. 



neath, and all that i* over jnnst be called so many tens, 
and after annexing the next figure of the dividend to the 
remainder, divide as at first ; and thus proceed through 
the whole, and the quotient will be placed under the divi- 
dend. 



2)423(1 

211 Jns. 
2 



3)4567(1 4)6l23*(j2 



1522 Jns. 
1 



4 



423 Protf. 4567 Protf. 
6)64567( v , 7)12345( 



#1294 Prtqf. 
8)4321 3( 



• V 



->«-»■ 



5)1234567(2 

246918 An$. 
5 



1294567 Protf. 
9)764321( 



i n mm 



>^** > 



COMPOUND ADDITION. 

c ' 

Compound Addition teaches to add dtfferent denomina- 
tions together; such as dollars, cents and mills. Tons* 
cwts. qrs. lbs. Sec. &c; . 

Rule. Write*, down dollars under, dollars ^ cents under 
cents ; mills under mills. Tons under tons '; hundreds un- 
der hundreds ; pounds under pounds, Sec. always observing 
to write every denomination under that of the same name ^ 
begin to add in the lowest denomination mentioned ; find 
the sum of that denomination, ;• divide that sum by the 
number which it takes of this denomination, to make one* 
of the next higher ;• set down the remainder, and carry the 
quotient to the next denomination; find the sum of the 
next and proceed as before through aH the denominations ; 
observing to set down the whole sum of the last denomina* 
tion. 

American Monet; 



JO Mills make I Cent. 


Marked - 


m* c. or c't*i> 


10 Cents make t Dime. - 


do. 


d~ 


10 Dimes make 1 Dollar. - 


do. -- 


J), or g. 


100 Cents make 1 Dollar. - 


do- 


&. or g> 


10 Dollars make L Eagle. - 


do^ ,"-.-, 


J2* 



COMPOUND ADDITION- 1* 

American Monet. 



JR. D. 


r^*. 


ftl+ 


JE. 


z>. 


tl*. 


m. 


D. 


eta. 


m. 


126 8 


76 


4 


1334 


4 


43 


6 


4567* 


79 


8 


21 4 


32 


1 


321 


a 


46 


5 


4S47 


86 


7 


2 3 


45 


6 


464 


5 


43 


2 


7451 


75 


6 


22 4 


32 


4 


$64 


6 


34 


1 


3331 


99 


4 


173 


86 


5 


2384 


9 


67 


4 


19689 


41 


5 



Practical Questions* 

1st Addtogether $2 *,71 eta* 263,42 cfe. g84,$6 cts. 

^fn^. £170,09 cts* 
2d. A owes me $91,64 cts. 7 m- B 8102,75 cts. and 
C R2l,42 cts. ; wtfat do* they all owe me ? 

Ana. 2215,81 cts. 7 m. 
3d. A owes B 291,73 cts. C 21 12,41 cts. and D g H 9,9 1 
ets. : I demand what he owes to B, C and XX 

Ana. 2324 05 ctsv 

4th. A has a demand upon B for 2643,20 cts. upon C~ 
for 2219 and upon D 2750,94 cts. $ I demand the sum of 
his demands. ^n#. 81612,14 cts. 

* 5th. A farmer sold 3 yokes of oxeri ; for one yoke he 
received 8K>$, one 8* 17,75 cts. and one 295,55 ; what 
did they all come to ? Ana. Jg3 18,30 cts. 

6th< WhaTis the value of 3 ships, valued as follows, viz. 
one 84750) one 86742 and one $7&9 X • dna. &19383. 

Tray Weight. 

24 Grains make r Pennyweight. * marked - gr.fivtt* 
30 Pennyweights 1 Ounce. - do. - oz. 

1 ^Ounces, 1 Found. - - <Jo. - id. 









Examples* 








M. 


*z. 


filbt. 


gr. Id. 


oz. 


fiwt. 


JF\ 


245 


10 


19 


23: 2345 


11 


19 


23 


146 * 


11 


16 


20 123. 


7 


8 


9 


145 


2 





7 34 


5 


16 


fr 


538 





17 


2 2504 


1 


5 


} 



M A-i-By Troy weight, is weighed gold, silver, &c v 



C* 



20 



COMPOUND ADDITION. 



Practical Questions. 

1st* A man has one wedge of gold weighing 25 lb. 3 oz.. 
\2 pwt. and another weighing I lb. 11 oz. 12. pwt, 7 gr. j 
I demand the weight of the two* 

ufoa. 27 lb. 3 oz*. 4 pwt. 7 gr. 

• 2d. What is the weight of the following silver articles, 
viz. one spoon weighing 1 lb. 10 oz. 19 pwt. ; one tankard 
weighing 4 lb. 6 oz. ; one basin weighing 1 lb. 10 oz. 19 
pwt? Ana. 8 lb. 3 oz. 18 pwt. 

Avoirdupois Weight. 

' By this weight is weighed sugar, iron, steel, dye woods, and all 
drossy metals ; hay, flour, and many other things. 



16 Drams make 


- 


1 Ounce 


. «* marked 


. 


dr. 


oz. 


16 Ounces w 


* 


1 Pound 


L • do. 


_. 




lb. 


28 Pounds " ' 


» 


1 Quarter, - do. 




- 


gr. 


4 Quarters " 


m 


1 Hundred. - do. 




- < 


:ivt. 


30 Cwt <* 


m 


1 Ton. 


do. 




- 


ton. 






Examples* 


■ • 


• - • 




Tons, civt. gr. 


Id. 


oz, dr. 


Tone. cwt. gr. 


Ub. 


oz. 


dr~ 


444 12 1 


12 


2' 13 


123 12 2 


22 


10 


, 12 


41 11 


10 


12 13 


321 19 3 


27 


15 


15 


123 19 3 


12 


15 15 


141 12 2 


19 


11 


121 

< 


610 3 1 


7 


15 9 


587 5 1 


14 


6 


7 



Practical Questions. 

1st. Add together the following parcels, viz. 12 cwt. 2 
.qr. 17 lb. ; 1 ton, 19 cwt. 3 qr. 27 lb. 15 oz. 15 dr. ; and 2. 
tons, 12 cwt. 2 qr. 20 lb. 12 oz. 10 dr. 

Ana. 5 tons, 5 cwt. 1 qr. 9 lb. 12 oz* 9 dr. 

2d. What is the weight of three hhd. of sugar, weigh- 
ing, as follows, viz. 1st, 9 cwt, 3 qr. 12 lb. ; the 2d; Ip cwt, 
I qr. and 12 lb. ; and the 3d. 8 cwt. 3 qr. 27 lb. > •" '• 

A?i8i 29 cwt^J qr. 23 fc r 



!?!"? 
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Apothecaries* Weight. 



20 Grains make - 
3 Scruples «* * 
8 Drams " 

12 Ounces <* 


1 Scruple. 
1 Dram. 
1 Ounce. 
1 Pound. 


m 


arked 
a 


• 


gr.MQ. 
dr. 

0. 


- 


'■ Kvampks. 










lb. " oz. dr.' $c, 
33 6 7 2 

10 5 4 1 

11 3 2 


, gr. lb. 
19 121 
10 9U 

11 19; 


oz. 

il 
2 
1 


7 

. 6 

4 


2 
1 
1 


19 
Jl 



45 



^*« 



1224 



2 



19 



Practical Questions. 

1st. Add together 22 lb. oz. 1 dr. 2 sc. 13 gr. $ 12 lb. 
O oz. 6 dr. 5 sc. 19 gr, ; and 22 lb. 1 dr. 1 sc. 19 gr. 

An*. 56 lb. 1 oz. 2 dr. 1 sc. 11 gr. 

2d. Add together 1 1 lb. 11 oz. 6 dr. 2 sc. 12 gr. ; 21 lb. 
6 oz. 6 dr. ; and 122 lb. 9 oz. 2 dr. 1 sc. 10 gr. 

An*. 156 ib. 3 oz. 7 dr. 1 sc, 2. gr. 

Long Measure. 



3 
3 

16* 

40 

8 

3 

60 

69£ 

360 



By tins measure is measured distances, &c« 
Barley Gorns make 1 Inch, marked - bar. in. 



It 



Inches 

Feet 

Yards 

Feet i 
Bods 
Furlongs 
Miles 

Geographical or 1 
Statute Miles J 
Degrees make - 



u 

tt 

tt 
U 

it 



1 Foot. 
1 Yard. 
1 Rod. 
1 Rod. 
1 Furlong* 
1 Mile. 
1 League 



u 
tt 
u 
tt 
tt 
tt 
it 



yd. 
rd. 
rd. 
fur. 
M. 
lea. 



i Degree of the Earth's great 
Circle. - marked - deg+ 
1 Cirele w - - c\r+ 




23 
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Examples. 

Deg. Sim, fur. rd. ft, in. bar. 

122 68 6 30 15 10 2f 

211 10 4 20 15 9 1* 

31 6 2 39 14 2 2 

21 37 3 4 12 12 

*— ^ mmmm - ' ' i " « »■ 

386 53| 1 16 8| 1 



^•*MWW"«»WI« 



*••■-■ «■•.. 



Mile *+ fur, 

240 7 

213 6 

12" 4 

144 2' 


rtfi y<f. 
39 4 
11 2" 
31 * 
22 4 


2 
1 

2. 

L 


-611 5 


2$ 3 






Practical Question. 

. 1st. The distance from A to B, is 3 miles 6 fur; 27 rods % 
from B to C, is L lea, ^ffiites, 7 fur. ; frour€ to D; 27 lea. 
Tmile, 2:fur. 39 rods \ 1 demand the distance from A ta 



D. 




.An*. 30 lea. 2 mi. C 


rtmv 


2ti~rods. 


; 


LAltD, 


oa Square Measure. 


'•■■ 




144 Inches 
. 9 Feet 


make 


1 Foot. - 


marked' 


in. ft; 


a 


1 Yard. - 


u 


-* 


yd 


30£ Yards 


tt 


I Rod. - 


u 


- 


rd. 


372£ Feet 


a 


- l.Rod. - 


u 


"-■■ 


rd: 


40 Rods 


u 


1 Rood. - 


u 


• 


TDO<&k 


4 Rood* 


* 


- 1 Acre. - 


it 


«• 


acre. 


160 Rods 


a 


1 Acre. - 


<t 


» 


acre. 


* 




Examples. 








Acres, roods, rd*. 


ft. in. 


Atom. 


roods. 


• rds. 


273 3 


39 


216 123' ' 


212 


Z 


29^ 


142 2 


26 


270 143 


148 


2 


29 


*23 1 


10 


16 43 


143 


5* 


10 


321 


7 


8 139 


341 


3 


39 


860 


3 


240| 16* 


846 


3 


27 



Practical Questions. ^ 

1st. A man has several fields of land ; the 1st, contains 
27 acres 3 foods ; the 2d, 19 acres 2 roods, 27 rods, 17 



COMtOUND ABDITION. 83 

feet ; and the 3d, 6 acres,, 2 roods, 39 rods ; I demand the 
quantity in the 3 fields. 

Ana. 54 acres, 26 rods, 17 feet, 
2d. Add together 44 acres, £ roods, 39* rods ; 61 acres, 
roods, 17 rods ; and 104 acres, 2 roods, 22 rods. 

Ana. 231 acres, roods, 38 rocte. 

Wxma Measubcu 

> 

By this measure, are measured wine, rum, gin and almost every 
thing that is sold by the gallon, &c. 

4 Gills - make- J Pint. - marked - git-fit* 

2 Pints - <* 1 Quart. « - qU 

4 Quarts - " 1 Gallon. , « - gaU 

42 Gallons - u 1 Tierce. « - tier.. 

63 Gallons ' - « 1 Hogshead. « - hhd. 

84 Gallons - w 1 Puncheon. u - /ten. 

126 Gallons, or > ' . «. _ a . .. m 



% hhds. 

2 Pipes, or), 1Tun# 



« - /*»• 



052 gal. 

JV*. JJ.— A wine gallon contains 231 solid inches. 

v~ ' *•■ • - - •' 

; Examples. 

Pun. gal. ft. pt. Pipes, hhd. gal. qt. pt. 

143212 38 3 1 - 123 1 62 3 1 

4320O 71 1 43 1 41 2 

32111 21 3 1 4 21 1 1 

272 10 1 O •"•■•• 3 1 17 3 



218796 58 O 175 1 17 3 



Practical Que^timt. 

• 1st. What is the sum of the following parcels, viz. 1§ 
gal. 2 qt. 1 pt. ; 12 gal. I qt. ; Si gal 3 qt and 1 hhd. & 
gal.? 

\. Am: 1 hhd. 56 gal,*? qt. 1 pt 
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Ale and Beer Measure, 



2 
4 

S 


tints - make - 1 Quart, marked 
Quart* . « -1 Gallon. , « • : 
Gallons « . - 1 Firkin Ale.' « • 


ftt.qU 
A.JlT. 


9 


do. " - 1 do. Beer." 


jB.Jr. 


36 


do. « - 1 Barrel. « 


bbr. 


H 


bbr.or54Gk « - 1 hhd. « 


hhd. 


3 


Barrels « - 1 Butt. « - 


butt. 




One ale or beer gallon contains 282 solid inches. 


i 




Hhd. gal. qt* pL . , "Sbr. gal. qt. 
22 51 3 I \ 12$ 3i 3 


pU . 
1 




91 52 2 1 920 33 3 


I 




? 43 1 91 15 1 


1" 




6 41 2 1 9 29 2 


1 




131 21 1 I 1145 2 3 


, 9 

o 



Practical Question. 

1 st. A brewer has on hand 33 hhd. 5 1 gal. 2 qt. of beer^ 
«md he sold to A 4 hhd. 52 gal., 2 qt. to B 19 hhd. 16 
gal. ; how much is the sum of what he has sold ? . \ , 

Am. 24 hhd. 5 gaL 2 qt. 



-Solid Measure. 

JBy this is measured all such things as have length, breadth and 
thickness-, such as stone, timber, &c. &c. 



1728 Inches - make * 1 Foot. - marked - inifte 
27 Feet - « - 1 Yard. - " - yd. 

40 Feet of rounds or 

50 



Feet of rounds or ? . t, ' T „j ,, ,„ m 



* 
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Hettnttoif.fL 

222 49 

321 36 

26 41 

9 36 


Examples. 

t in. Y4*. 
1721 234 
246 678T 
108* 565 
1259 69 


ft- 
26 

21 

20 

21 


in. 

1727 

1672 

1242 

43 


581 14 


776 1549 


9 


1228 



Practical Questions. 

i. What is the sum of the three following sticks of 
timber, vrfc. the 1st, 3 tons, 49 ft. 1672 indies ; the 
2d, 4 tons, 47 ft. and 1000 in. ; the 3d, 6 tons, 40 ft. 
1001 in. ? Arts. 15 tons, 38 ft. 217 in. 

2. Add together the following parcels, Viz. 29 
tons, 30 ft. ; 56 tons, 39 tu 127 in. ; .61 tons, 19 ft. ; 
and 71 tons, 27 ft. 1649 in. 

Am. 219 tons, 36 ft. 48 in. 
Wood Measure. 

* 

Wood is bought and sold by the cord* or foot: a Coot of wood con- 
taina 16 solid feet* or one eighth of a corcL 

1728 Inches - make 1 Foot, marked - tn.fi. 

16 Solid Feet w 1 Foot of wood. - ft. 

8 Feet^of wood " 1 Cord. - marked .cord. 

128 Solid Feet . a 1 Cord. * cord. 



Hxnmpks. 

Cords, feet. in. 

9 127 1642 . 

2 100 642 

40 50 60 

61 11 9 



XJ&rds. 


feet. 


in. 


64 


90 


146 


9 


10 


140 


70 


80 


90 


10 


21« 


31 



*a 



114 . x 33 625 154 73 407 






<r> 



g<5 
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Practical Questions. 

1. Add together the following parcels of Wood, 
viz. 64 cords, 120 feet ; 72 cords, 21 feet ; and 122 
cords. An*. 259*ords, 13 s. ft. 

2. Add 3 cords 4 feet, of wood, 12 solid feet '; 6 
cords 5 feet of wood, and 12 solid feet ; 9 cords and 
6 feet of wood together. 

Ans. 20 cords, 8s.it 

* . \ 

Dry Measuke. 

-Ay this neaaure u bought and aokLcora, andaUknvk ofgfam; 
salt, &c • &c. 268*8 solid or cubi€ inches make one gallon of corjft, 



*c. 

2 Pints 
4 Quarts 
2 Gallons 
8 Quai$s 
4 Pecks or 32 qts. 
8 Bushels - make 
36 Bushels - " 



make 

u 
tt 



1 Quart, -marked pt. qt. 

pk. 

bu. 



1 Gallon. 
1 Peek. \ 
1 Peck. 
1 Bushel. 
1 Quarter. 
1 Chaldron. 



u 

cc 

Li 



qr% 



Examples. 

Ch. bu. pkg. gat. qts, pU. Qr. bu. phs. gl. qti.'pts. 



654242 32 2 1 2 

52313 31 O O 3 1 

213 20 3 1 2 

4201 11 2 O 1 1 



42 7 3 1 3 1 

312 $ 2 2 

743 2 i 1 1 

7 6 3 3 1 



Ma 



«*i 



710970 24 1 O O O 1106 7 3 2 



Practical Questions. 

1. Add together the following parcels, Viz.. 1627 
bushels, 3 pks. 7 qrs. 1 pt. $ 97£ bu* 2 pks. 1 qt. $ 
8471 bu. 1 pk. 2 qts. 1 pt. 

Aim 5071 bu. 8 pis. 3 qts, 
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Vt 



Cjlc«th Measure, 

By this measure is bought and sold all kinds of cloths. 



4 Nails - 

4 Quarters 
3 Quarters 

5 Quarters 

6 Quarter* 



make 
it 

u 



1 Quarter. - marked na. qr* 
1 Yard. " - yd. 

1 Ell Flemish. a - E. FL 
X Ell English. " - E. E. 
1 Ell French. " - F. E. 



F. E. qr. nor. 

6543 5 1 

3454 4 3 

6543 3 2 

6543 2 1 



Examples. 

E. E. qr. na. E. Ft. qr: na. Tit. qr. na. 



244 4 3 

312 S 1 

121 1 2 

200 3 3 



24fr . 2 2 126 3 3 

234 2 245 3 3 

1*1 2 1 213 1 Q 

303 2 1 123 1 3 



23085 3 3 % 87? 3 1 905 1 2 709 2 - 1 



Practical Questions* 

1. Add together the following pieces of cloth, 
via. 29 yards, 3 quarters, 2 nails ; 30 yards, 1 quar- 
ter^ nark ; 3& yards; 1 quarter, 1 nail j and another 
piece containing a* much as all the others. 

Am. 203 yd. 1 qr^ 

2. How many French ell* in the following pieces, 
viz. the 1st, 22 quarters, 3 nails ; the 2d, 31 quar- 
ters, 1 hail ; the 3d. SO quarters, 2 nails ; the 4th, 91 
quarters, 1 nail. Am. 32 French ells, 3 qr. 3 na. 



Or Tim?. -, 

llmeis measured by seconds, miiiuteSjhotos.days^eeks^oathL 
jpcsrSy etc* 



C 



44 


- 1 Hour. 


u 


A. 


44 
44 ■ 


- 1 Day. 

- 1 Week. - 


44 


TVH 


44 


• 1 Month. - 


44 


M 


44. < 


- % Lunar year. 
« 1 Year. 


44 
44 . 


year- 
year,. 



3* COMPOUND SUBTRACTION. + 

60 Seconds - make - t Minute.- - marked ^c. m* 
60 Minutes - 
24 Hours 
f Days 
4 Weeks - 
13 Months' - 
12 Solar months 4fc 
36* Days 5 houtt, 4a itiinptes, $7 seconds, V , 

make - 1 Solar year* j 

•V. B.~-When any year can be divided by 4 without a re- 
mainder, it is leap, year ; and February has 29 days. 

Ex AM.— A. £>j, 1 9&8 -r- 4 = 45,2 a»</ wa* fca> ^cflr. 

' Example. _ 

Lunar yr^. me. lw. d. "A.- m. #. - y*r. mo. rf. 4. m. *. 

123 11 6 ^23: 59 59 12 12 37 23 59 59 

.... 123 .11...L 4 21.20 40-. 19,, 9 4 1U12 11 

191. 12 3 2 11 12 10 21 4 6 1 10 9 

251 11 1 2 10 10 9 41 2 4 6 9 40 



691 7 3 2 18 42 5& 95 2 14 18 31 59 



Pftictiwl Questions, 

1. Add together 12l years, 6 mo. 3 w. &<L23 h. .12 m* 
42 s. ; 49 years, 5 mo. 2 w. 4. d. 12 h, 9 m* ; 1 year, 9 mo. 
1 w. 1 d. i h, 6 m, 

Ana. 63 years, 8 mo. 3 w, 5 d. 12 h. 27 m. 12 s." 



COMPOUND SUBTRACTION. 

Compound Subtraction teaches to find the difference be- 
tween a larger and a smaller number, which have several 
denominations. 

Rule.— Write down the largest of the two numbers, 
ami under it, write down the smallest ; observing to place 
every denomination under that of the same name ; dollars 



i 



COMPOUND SUBTRACTION. 3* 

under dollars, Sec. ; begin to subtract in the lowest denom- 
ination, take the lower from the upper line ; if any partic- 
ular figures in the lower line in any of the denominations, 
are larger than those ewe* them, subtract the lower fig- 
ures from the number that it takes of this, to make one of 
the next higher denomination ; aacVto the remainder add 
the top figures, and set them down,. an4 carry one to the 
next denomination to be added to the lower line : pro- 
ceed thus through all the denominations.— -Proof. Add 
together the remainder and lower line, carry as in Com- 
pound addition | the sumwtil.4>e lik* the upper line, if the 
work is right*. , 



JMfEBICJitf JkfWET; 



JJofo. 


**«. 


m. 


Dolh. 


eta. m. 


Doll*. 


ct*. 


m* 


1241 


79 


9 


4312 


29 7 


1000 


00 


a 


992 


87 


8 


704 


21. 6 


999 


99 


9 



248 92 1 3608 8 1 



■<• 



« 



Practical Quest iQns. 

r. A mair lent 3 £. 3 Dolls. 3 d. 3 c. ; and received % 
E. 2 Dolls. 99 cts. and 9 mills ; How much remains due ? 

Ans* 10 dolls. 33 cts. 1 m. 

2. A maiwhad an estate valued at 3505 dolls! 6 d. 3 c$s» 
^2-ms. ; he had three sons, to each of whom he gave 504 
* dolls. 5 cts. 2ms.} also he gave to two daughters, 75 dolls. 

75 cts. each : What had he left ?. 

An*. 1841 dolls. 97 eta* 6 m. 

3. A man was supposed to be worth 9472 dolls, 6* cts.; 
by a misfortune at sea, he lost 4549 dolls. 75 cts; what 
was he worth after he sustained the loss ? 

An$* 4922 dolls. 90 ctfc. . 
C2 



^*m> 



C\ 
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TROT WEIGHT. 

21. 9%. pwt, jrt. ft, *r. putt., grit 
223 10 1& 22 31234567 6 12 20 
124 11 12 23 13432148 10 13 22 



<* ■ i i ,*»- m ~*+m 



98 11 6 23 17802413 7 18 22 



Practical Question. 

1. A person had a basin which weighed 3 lb. 10 oz.;, 
It being melted in part, it then was weighed again) and its* 
weight was 2 lb. 11 oz. I pwt. 4 grs. : I demand what was 
melted off. Ana., 10 oz. 12 pwt. 20 grs. 

2. A Silver Smith had a quantity of silver, its weight 
Was 2.1 lbs. 9 oz. ; he refined it by melting, and theiv 
weighed it again, and its weight was XS lb. 10 oz. XX pwt. 
19 £rs. ; I demand what was lost by melting. 

An*. 5 lb* 10 oz. 8 pwt. 5 grs. 

5. How much silver must be given in exchanging a. 
silver plate for a platter ; the weight of the platter neihg 
3, Jb. 10 oz.; and the weight of the plate 1 lb. 4 oz. rpwt.? 
. ' , Ans. Mb. 5 oz. 13 pwt. 

AVOIRD UPQIS WEIGHT. 



tan*, cwt. 


qr. 


lb. 


oz. 


dr. 


tons. 


not. 


qr. 


lb. 


oz. 


r/r. 


W 19 


2 


27 


«4r 


14 


134 


12 


3 


20 


13 


V2 


9 18 


3 


24 


15 


15 


94 


19 


2 


2t 


14 


1£ 



1 * 



3 2 14 15 39 13 26 14 13 



Practical Quest iwm 

1. 22 tons, 13 cwt. 1 qr. of Irdn being on board a ves- 
sel, and in a gale of wind she wa» lightened by throwing a 
part of her Cargo overboard ; the cargo was weighed when 
she arrived at port, and its weight *«as 15 tQn*> I qr. 5 * 

deiaand the quantity that was lost. 

Jrt9.7 tons, 13 cwU- 



^ 



COMPOUND SIJBTS&CTION. 31 

2. A merchant had 1 too, 3 qr. 3^'lb. of sugar, it was 
all stolen but I cwt. 1 qr. 8 lb*: I demand the quantity 
stolen. *dns. 19 cwt. 2 qr. 19 lb. 

3. I bought 27 cwU 2 or. 19 lb. of flour, and sold 19 
curt. 3 qr. 27 lb* : what remains on hand ? 

Ana. 7 cwt? 2 qr* 20 lb. 



tb. 

14 

6 

••i 


APOTHECARIES? WEIGHT. 

•2. dr. bc. gT9~ lb. oz* dr. #c. 

10 6 2 19 123 6 1 1 

11 71 16 94 11 6 2 


lfr 

17 


? 


10 7 1- 3 


28 6 2 2 


% 



• Practical Questions. 

1. An Apothecary had 12 lb. 6 oz. 2 dr. of medicine 
in a certain vessel ; by accident the vessel was broken r 
and there remained in a broken piece of the vessel, 8 lb. 
M oz. T dr. 1 sc 13-grsv : I demand the quantity which 
was toftf. Ana, 3»lb. 6 oz. 2 dr. 1 sc. 7 grs. • , 

2. What remains after taking 19 lb. 6 oz 3 dr. from 
26 lb* 7 oz. 7 dr. I Aria* 7 lb. 1 oz. 4 dr. 

3. -What is the difference between 119 lb. 6 oz. and 
111 lb. 11. cm. I Ana. 7 lb. 7 oz. 

LQMG MEASUME. 

Deg. mi. fur. rd* ft. in. bc.+ : M. fur. rrfir. A. in. bar. ~ 
37 59 4 SO 1$ ri 2 224 3 21 13 1 1 

9 27 7 35 1* 9 2 95 6 32 14 9 2 



18 31 6 35 2 2 , 128 * 4 28 14} 3. 2L ' 

Practical Questions. 

1. Subtract 8L4:mi. 3 fiir. 26 rds. from 26 mi. and shew 
die difference. Ar.s. Y mi. 4 for,. 14 rds. 

2. Express the difference between 200 mi. 6 fur. 29 rds. j 
and 150 mi. 7 fur. 2 rds. 4 yds. 2 ft. 1 bar. 

Ans. 49 mi. 7 fur. 26 rds. | yd« H in. 2; bar. 
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3. Express the ^difference between f lea. 2 mi. 6 fur. 
27 rods f and 5. lea,. I mi. 7. far* 30 rds. 

Ans. 2 lea. mi. 6 fur. 37 rds. 

4. A man was payed for hauling- a ton of goods a cer- 
tain sum per mile, for 51 miles 4 furlongs : the distance 
was* afterwards found to be 60 miles 2 furlongs ; what was 
the distance for which he was not payed I 

Ans. ami. 6 fur- 

J~WD>. BR SQUARE MEASURE. 

Acres rtods rd*. fi % Acre* roods r4*. ft. in.. 

.136 1 39 16 . - , 2456 1. 12 10 11 
112. 3 30 14, 1367 2 22 9 7. 



mm* • 



13 2 9 2 1088^ 2 30 1 4 



Practical Questions: 

1. A man's farm contained 246 acres, 1 rood, 7 rods i 
he sold to A. 27<icres, 2 roods, I rod ; to B. 39 acres, 39 
rods ; and to C. 50 acres, 2 roods ; how much had he left ? 

Ans. 129 acres, 7 rods. 

2. A. man had 700 acres of land : he had. 4. sons, to the 
first he gave 60 acres broods, to the second half as much ; 
to the third and fourth he gave as much as to the second \ 
how much had he left after settling his sobs f 

Ans. 548 acres, 3 roods. 

3* A man had 3472 feet 142 inches qf boards, he Sold 
1249 feet 126 inches: what had he left? 

Ans. 2223leet, 16 inches.. 

wuty measure: 





Pun. ' * gal. qfs. 
J 2345 70 3 
. 10947 75 2 


• Pipes hhds. gal. qt*. pt. 
2a 1 60 2. 1* 
19 59 3 


• . "' y 


1397 79 1 


41 3 1 



il 
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Practical Questions. 

1. A wine seller bought 22 hhds. 54 gal. of wine ^ he 
sold 12 hhdsr. 60 gallon? > I demand the quantity left. 

Ans. 9 hhds. 57 gal. 

2. I* bought 2' hhds. of rum- which contained 247 gal. 
9 qts» 1 pt; by moving them >ttfey sprang aleak; I dreW 
them off as soon as possible^ but could draw out but 198* 
gal. 2 quarts ? I demand, the quantity that was lost. 

Ans. 49 gaL 1 qt. 1 pt. 

3. I demand the difference between % pipes, 1 hhd* 54 
gallon*, and 1 pipe, 1 had. 61 gallons. 

Ans. 1 pipe 1 hhd. 56 gal r 

SOTxfr MEASURE- 

Heron ton*, ft. 

12 W 

9' 49 



Hmontons 

\. ^46 

1Y9 



46 



in. 
1720 
1723 



tn. 

mi 
i72r 



1725 



2 16 U12 



1. 



re; 



, Practical Questions.- 

and the quantity, lorti ** IWW ™' an *w. 

2. mat i* the difference «*t*«en.49 ton. 39 feet, 

* «* » ** 12T 1S U -fc-,4.. inches 
* A*t«i»e.hewer had on hand 1*27 feet of stone; he 

FFOOi) MEASURE. 

t*U6 127 1*27 12 ° v -it 

iJOT Ml 1319 101 1341 125 -,, 



»*■•» 



49 



& 



8 



19 



1114 14 



•*<« 
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compound subtraction; 



Practical Questions. 

1. A woodseller bought records, 120 solid feet of 
wood, and sold 100 cords, 1Q1 solid feet : how much hod 
he left on hand ? An*. 27 cords, 19 feet. 

2. A coaster loaded his vessel with 65 cords, 118 solid 
feet of wood ; in a storm he was obliged to light her by 
throwing wood overboard ; when she arrived in port, there 
was but 81 cords,. 106 sd. feet on board : I demand the; 
quantity lost. Ah** 44 dords, 12 feet. 

i 3. What is the difference between 37 cords, 104 feet; 
19 cords, and 125 feet? 

. Jn*. % cords, 10X feet* 



chal 
224 

19 



DAY MJtAsb'gfi. 

*** i (to. gab. ft*, pt. cltaL^SJW' p**qt9. pti 

M- 3 2,0 .ijgjr ^L 2 7 1 



■» ' . m 



204 30 .3 .1 _i i 



1488 35 <7 



6 1 



t . Practical [Questions* 

1. What i*the difference between 79 53 rk*i iVi* 1 
t*s ,• and 3730 dial. fcHmsfcefai <** L 13 bul 

Am. *4143[ chal. 14 bu. 



«» S he w. s lights m JSSig MS'.iCi." *l 

her arnval ro port, she had but Joa^ihTu . , ' on l 
Mwrd : I fwS the q«a!S^ to^. 2027 b ^> J*-**.' 

•<*»*♦ 451 bu. 2 pksl. 

clots measure: 
9 5 3 K-.S 3 1JJ.J J. 



* 



2 5 



2 1 < 



1* 





3 
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Practical Questions. 

I. A dealer in clothes had 3 pieces containing in all 
80 yards, 3 qrs.; he sold 51 yards, 3 qrs. 3 nails ; I demand 
what he had left Ans. 28 yds. 3 qr. 1 na. 

< * Of TIME. 

Lunar year mo* t». d. • 7i. m. *c> Tear &. h. 

21 12 3 6 12 21 22 125 321 12 

19 10 2 5 15 30 40 109 329 21 



2 1 O 20 50 42 15 356 15 



_ Practical Questions. 

1. A man hived an other, for 2 years, 6 months ; he 

-fttayed 1 ^ear, 10 months, and went away; I demand how 

kmg before his time would have been out did he go away I 

Ans. B months, 

^ ' *CASEII. 

To £nd the difference between any year, month, and day 

-bf the month: and any other year, month* and day of the 

same. 

-' • * 

(CJ* Observe the ffdlbwing Table. 



January is the first month. 
February - - - 2d 
March - - - 3d 

April . - . - 4th 
May - - - 5th 
June - • - - 6th 



July is th? seventh month 
August - - 8th 
September - - 9th 
October - - • 10th 
November - - Uth 
December - - 12th. 



RutE. Write down the latest date first, (consider 
whether the month is the first, second, or third, &c. if it is 
January, write 1 for months ; if it is February, write 2 ; 
if March 3, &c. and after it write the day of the month) 
and then write down the other numbers under those? of the 
same denomination ; subtract, and the remainder is the cUf« 
ference between the two dates. 



36 DECIMAL FRACTIONS. 

"N. B. By this method each month is considered to con- 
tain only 30 days, which would perhaps be exact enough 
for business ; although 5 days would be .lost in .a year. 

* /" 

Example*. 

1 . What is the difference of rime between the I6thday 
of .February 1800 ; and the 19th day of May 1806i 

Years, mo* d. 
1806 5 19 
1800 2 16 



6 3 3 Answer; 



■«<*«•■■ 



1JJ.B* In .this example the latest year Is written first. 
May being the fifth month, 5 is put in the column of 
months, and the day of the month, in the column for days: 
and then the other denominations are. put under those of 
the same name. 

Practical Questions. 

2. How long between thfe lstfe day of June 1729, and 
the 30th day of August 1806, inclusive* 

'■» Ans. 77 years, 2 ino. 15 days. 

3. I -wasljorn the Tth day *>f May, \?77 ; what is my 
age, it being the 20th day of June 1810 ? 

Ans. 33 years, 1 mo. 13 days. 
4. A. gave B. his note on interest, dated the A .2.1sfof 
August 1 804 ; on the 29th day of Nov. 1809, the<note was 
.payed : I demand the time that the note was at interest. 

Ans. 5 years, ^ mo. TJ days. 



DECIMAL FB ACTIONS, 

* 

Decimal Fractions are parts of whole numbers, and are 
separated therefrom by a point called the separatrix, thus, 
12 -5 : which is 1 2 and 5 tenths, or£> all the figures which 
stand at the left of the separatrix are whole numbers .7 
those on the right, are fractions. An unit is supposed to 
be divided into ten equal parts, and the .figure next the 
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Sfcparatrix expresses the number of those parts ; again, one 
of these parts is supposed to be divided irito ten more equal 
parts ; and the next figure in decimals expresses the num- 
ber of those parts, Etc. Thus decimals decrease in a 
tenfold proportion, as they depart from the separatrix; 
thus 5 is 5 tenths; '05 is 5 hundreths; and*005 is 5 thou- 
sandths, &c. Cyphers placed at the right hand of decimals 
do not alter their value *5 *50 and '500 are decimals of the 
same value and equal to *5, or five tenths, Sec. 

DECIMAL tfCMElMTIQJV TABLE. 



-* - • « • 

$ to «5 3 

Zl & v J3 P v OS St J3 v Prr* 



oo 



7 JS 5 4421 -1-3 3456 

6 5 4 3 2 1 -1 2 3 4 5 

5 4 3 2 1 -12 3 4 

4 3 2 1 -12 3 

3 2 1 'V% 

2 1 -1 

1 

* • . . . 

N. B. By the above table It is evident that the value *of 
figures increase in whole lumbers, as they depart from 
the sqiaratrix ; and in the fractions, the value of the fig*; 
ures decrease as they depart fif om the separatrix. 

addition o# Decimals. 

Rule, Write down the several numbers to be added, so 
that units may stand under unit* ; tens under tens; hun* 
dreds under hundred ; anctthe fractions must stand tenths 
under tenths ; hundredths under hVndrecfthsj See* 



*••**-■•*. «fc>.*M> 



\ 
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The several decimal points must stand directly under 
one another, then add the several sums together ihthfe 
same manner as in Simple Addition. Separate 'th6 sum 
total by placing the separatrix under those directly a- 
bove, &c. f 





Examples. 


• ■ 


4M23 


341*346 74-789 


7-123 


1-0341 


51*2 7-61741 


1-2 


•1345 


2-023 -214 


10-32 7 



28*2916 434*569 82*62041 18*643 

' >"r " i — 

Practical Question*. 

1. Add 504' 29, 64-1, 23-09 and 55*6 together. 

Ans. 647*08 

Note. Dim^s^ cents and mills are exact decimals of a 
dollar; one dime is one tenth; one cent is one hundreth, 
one mill is one thousandth : th^reftwe the addition of A- 
merican mone^, is the addition of decimals. 

Example. 

Addg 1327*64 cents; g2341'96 cents 9 mills ; and 
g 1572*21 cents together- Ans. g 5241-819. 

SUBTRACTION OF DECIMALS. 

Rule. Write down theJargest of the two members first, 
then write dowti the smallest under it, observing to place 
the separatrix under each other ; then subtract- ©atactly as 
in Simple Subtraction. • 



* 



234*101 * 91-91 141*1 7*00041 

145*164321 81-11234 / 98*3 5*19864 



88.936679 



*■ in>l «■ 



7 



-5 
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MUJ-WUC^TipN O? DECIMALS. 

RVM&, Multiply exactly as in whole frombers, and from 
the right of the product point off as many places for deci- 
mals, as are. equal %o the decimal places in the multipli- 
cand and multiplier, counted together ; If at any time there 
are not sq many places in the piquet, as this rule requires, 
supply ttie dsftst by pr?6sin$ cyphers, * 



Ewmples, 



t. 



1st 


24 


3d 


4th - 


5th 


6th. 


1-23 


10** 


123 


•123 


•003 , 


•094 


ir-8 


123 


1-45 


•164 


•661 


941 



21*894 1279-2 17$*35 '020172 *001322 88 # 454 

■*««_«— ma ■ i ■ ■■ »i '* awMM _««i«mmb* amBm-aMMM mm^^mmmm^tm 

N. B. In the 1st example there are three decimal figure* 
in the multiplicand and multiplier, therefore three figures 
in the product are pointed off for decimals. ~ 

In the 2d example there is only one figure in decimals, 
in the multiplier and multiplicand : therefore one figure in 
the product is pointed off for decimals. 

In the 4th example there are six figures in decimals, in 
the multiplier and multiplicand ; and there are only 5 fig- 
ures in the product ; therefore one cypher is prefixed, and 
all are pointed off for decimals, fee. 

N. B. The multiplication of decimals is the multiplica- 
tion of American money, 3cfcV 

Examples. 

1. How much Is the product of 29*5 multiplied by *96 
cents? Ans. 8 28-32 cents. 

2. How much will 1000 pouncjs of blotter come to, at 
ll| cents per pound ? f Ans. 8 lis. 
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DIVISION OF DECIMALS: 

Rule. Divide exactly as in whole numbers, and from 
the right hand of the product point off as. many places for 
decimals, as the decimal places in the dividend exceed the 
decimal places in the divisor j If there ure not so many 
places in the quotient as this role requires, the defect must 
be supplied by prefixing cyphers to the left of the quotient ; 
if there are more decimal places in the divisor than in the 
dividend, place as many cyphers to the right of the divi- 
dend, as /will make them equal, and' the quotient is whole 
numbers till the dividend is all brought down ; If a re~ 
mainder still remains annex cyphers and continue the di- 
vision ; and the quotient thence arising will be decimals* 

Examples. 

1. Divide 34-21 by \2r\. 

12-l)34-2l(2-82r 
' 242 '* 

1001 ^ --• 

968 • •' '* 

< * • ~ - , • 

r" 

. 242- :? , \"> 

880 ■'■'•'•• 

33 Remainder. 

Notk 1. In this first example there is one more decimal 
in the dividend, than in the divisor : I therefore pointed off 
one for decimals, and then annexed two cyphers, and con- 
tinued the division. * 

3. Divide 1302 by ••101. * , . 

•101)1 302*000(1 2891*089 Am. 



./Ll 
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Note 2. In this example the dividend is whole num- 
bers, and the divisor has 3 places in decimals ; I therefore 
placed 3 cyphers to the right of the dividend before 1 di- 
vided, and after the dividend was all brought down, I an- 
nexed 3 cyphers to the remainder^ and continued the di- 
vision, &c. 



3, Divide 263*1 46 by 1320V 

Note 3. In this example there are 3 decimal places in 
the dividend^ and the divisor is whole numbers; therefore 
I: pointed off 3 figures from the quotient, for decimals. 

4, Divide *4567 by 333. 

333>456r(-0O1344f. Ans. 

Note 4. In this example, there are 4 figures in deci- 
mals in the dividend, and the divisor is whole numbers : 
the quotient has but 3 figures : I therefore prefixed 2 cy- 
phers to the left of the quotient, and pointed -all off for 
decimals*. 



5. Divide -or912 by -111. 

;lll)-W9W(-ri t 3 T V- 4»* 

Note 5. In this example there is 2 more decimal places 
in the dividend,, than in the divisor r I therefore pointed off 
two places in the quotient for decimals. 

6. Divide -00444 by 32& Ans. -00002. 

7. Divide -9023 by -11. ! Ans. 8-202 T « T , 

8. Divide 15*735 by 12* Ans. l^llf.* 



^— 



- * This mark (f) signifies that the remainder must fceadded to make 
the quotient complete. 

D 2 
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REDUCTION OF DECIMALS. 

CASE I. •■'.'' 
To reduce Vulgar Fraction* to Decimal*. 

Rule. Annex cyphers to the numerator, and divide bf 
the denominator: the quotient is the decimal sought. 

Esampks. 
1. Reduce £ to a decimal of the same value, 

6)5-000 

•833f, Answer* 
2* Reduce £ to a decimal of the same value. 
2)1-0 

•5 Answer* 

3. Reduce J to a decimal of the frame value* - * 

. Ajis. •£$. 

4* Reduce £ to a decimal of the same value. 

Ans. -75. 

CASE II. 

To reduce different denominations t & decimals. 

Rule. Write down the several denominations under 
each other : •beginning with the lowest and ending with 
the highest ; on the left of these draw a perpendicular line* 
and on the left of the line, place$such numbers for divi- 
sors, against each denomination, as it takes of this to make 
one of the next higher : annex cyphers to the top figures 
and divide by the number standing against it on the left of 
the line: set the quotient (decimally } against the next denomi- 
nation below ; divide the next below by the number stand- 
ing against it: set the quotient as before ; proceed thftc 
through all the tanomiaattone, the tot quotieat is the deci- 
mal sought. 
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Ejcampks. 

1. Reduce 19*. fid. Sgre. to the decimal of a pound. 



4 
12 
20 



3*00 
11*75 
10*9791 



►9989| Answer. 



2. Reduce 6 oz. 12 pwt. 15 grs. to the decimal of a pound, 
Troy weight. l 



24 



20 



15*000 



12*625f 10 



12 I 6*6312 

•5526 Ans. 

3. Reduce 2 cwt. 3 qrs. 121b» 12 oz. A dr. tP the dec- 
imal of a ton, Avoirdupois weight. * 



16 
16 
28 
4 
2Q 



11* 

12* 

12* 

3* 



•1432f Ans. 



4. Reduce 3 qrs. 3 na. to the decinial of a yard, Cloth 
measure. 



4 
4 


* 

! 

* 




•93JT5 Ans. 









f- 



- 1 : . ' 



44 



DECIMAL FRACTIONS. 



5. Reduce 2 miles 6 fur. 30 ltls. 12 ft* 6 inu 2 bar, toihe 
decimal of a league. Long measure. ► 



12 

16-5 

40 

3 


\ 

f 
* 




*9382f Ans, 



6. Reduce 3 roods 30 rds. 29 yds. to the decimal of an. 
acre, Land measure. 



30*25 



40 



4 



•9434f Ans. 



7. Reduce 56 gal. 3 qts. 1 pt to the decimalof ahhch 
allowing 63 gal. to a hhd! 



2 

4 

63 



2M 



•9027 Ans. . . 

8 V Reduce 39*faet 1727 inches to the decimal of a ton of 
round timber. ; Ans. '9999f. 

9. Reduce $ pk. 2 qts. 1 pt. to the decimal of chaldron. 

Ans. -009 If. 
* 10. Reduce 12 months, 3 weeks, fc iays, 23 hours, 59 
minutes, 12 seconds, to the decimal of a year. 

Ans. -?999f. 



DECIMAL FRACTIONS. 4$ 

' if. Reduce 2 minutes- to the decimal of a month of 28 
gays. , Ans. •00004f. 

-12. Reduce 1 pint to the decimal of a hhd. Wine mea- 
sure. Ans. -0019t. 

13. Reduce 1 week to the decimal of a year, allowing 1.3 
months to a yea*, , Ans. -01923t. 

14. Reduce 1 minute to the decimal of a yea* of 360 
day*r Ans. OOOOOlt. 

15. Reduce 1 dram to the decimal of a ton, Avoirdupois 
weight ■'•, , Ans. -00000 It. 

■ , • - " • J 

CASE III. 

To e^cfireaa the value of any decimal in the severul de~ 

,.•■';.••• nominations of the integers* 

' Rule. Multiply the decimals by the next denomina- 
tion, point off as many place&Jiar decimals as is required 
by the rule in multiplication of decimals ; then multiply 
the last decimal by the next denomination, and so on to the 
last : the figures on the left of the decimal points are the 
value of the decimal in the parts of the integer. 

Examples. 

l . Required the valueof *9464 of a £. 

•9464 
20 



M8-9280 
12 

4.11-1360 

4 
qrs.054*(X 



19s.Md.0qr. -544 Answer. 

3. Required the value* of *5526 of a lb. Troy weight. 

Ans. 6 oz. 12 pwt. 14f grainy 

3. What ia the value of *1432 of a ton ? 

Ans. "2 cwt. 3 qr, 12 lb. 12 02. 4f.gi». 



4ft COMPOUND MULTIPLICATION. 

4. What is the value of -9017 o£ a llx Apotbecarijps* 
weight I Ans. 10 oz. 6 dr. 1 sc. 13f grs. ; 

- 5. What is the value* of *9376 of a yard ? - 

Ans. 3 qr.3t *vu 

e. What is the value of '943$ of a league I 

Ans. 2 mi. 6 fur. 25 rds. 4 £ds* 2fiu It in. 

7. What is the vaiue of-94^6 of w acre! 

Ans. 150f rocJ*% - 
6. What is the value of *9C*99 of a tea, $oi& irteamre ? 

Ans. 39 ft '170Qt fife , 

9. What is the value of '0099 of a chaldron ? 

. — An*. 1 pk. 3 qts. 

10» What is the value of O002 of a month * 

Ans. 8- tniflutes, 3f sec. 



*■ .- 



COMPOUND MULTIPLICATION. 

JtMERICJJ* MOJYET. 

Compound Multiplication teaches to multiply numbers, 
which have different denominations together, such as dol- 
j^ars, cents and mills, by yds> qra. &«> . - - 

CASE I. 

Rule. Multiply the quantity and price together, the 
product is the answer. Ob$erve to point off for decimals 
as directed in the rule of decimals.— I have before observ- 
ed, that the parts of a dollar are. e$act decimals : See Ad- 
dition of Decimals.-- — This case is to be applied where the 
quantity is a whole number. . 

\, Examples. 

X: How much will 1000 lbs. of butter come to at -1 1 cts. 
3 mills per pound&v 

KOQQlba.X*n5:=rSll$«O0D Am. 






COMPOUND MULSIPLICATIOW. 



4* 



^N. B. In thisotanipta* 1 1 cts. and 5 mills are exactly 
equal to 115 tfiousandthsXf a dollar : therefore, I multi- 
ply the price by the quanftity f the product is 1 15000. : ac- 
cording to rule, I pointed off 3 places for decimals, the 
other figures are doll 



2. How much 
cts. per pouni 



rill 349 pounds of pork come to at -07 

Ans. 24 dolls, 43 eta. 



3. How much will an ox come to, whose weight and 
prices are aft follows, viz*— The quarters 205*5., 202, 207 
and 200 lbs.' at -06 cts. ; the hide 70 lbs. at *Q7 cts. ; the 
tallow 66 lbs. at -09^ts. lb. * 

Am. 59 dolls. 71 cts. 6 m. 

V 

4. A drover sold 100 Iambs in 5 separate lots, 20 to a 
iot ; -the first lot was sold for 81*96 cts. ; the second for 

8 1-90 cts.; the third for 82-05 eta. ; the fourth for 82 
•10 cts. ; and the fifth at 82*15 cts. : I demand the price 
of the whole. Ant. 8203*20 cts* 



BILLS OF PARCELS* 



Mr. A. fi. bought of 



Mxeter> April 10, 1811, 



Mfl. C. D, 



6 gallorfs of West India rum 

7 do. of New England do. 
12 16s. of hyson tea 

19 pairs of shoes ' ^ 

20 lbs. of coffee - 
*29 lbs. of.rice 
90 lbs. o/cotton 
15 dog. biscuit 



at 

f« 

a 
u 
« 
« 



Cts. 
•96 
'55 
81*25 
•96 
•28 
•04 
•23 
•15 



IhlU.Cts, 

5-76. 

3-85. 
15-00. 
18-24. 

5*60. 

1-16. 
20-70. 

2-25. 



Received payment injvfl, 



Signed C> D. 



874-56.. 



i 



4ft COMPOUND MULTIPLICATION* 

^,. Ea&er* J$rU 10, 1811. 
Mr. J. K. of Portsmouth, 

bought of Mr. G* H.; 

1000 gallons of West India rum at 8 1*25 

POO do. of molasses « -60 

90 cwt. of brown sugar " 9*50 

15 barrels of flour " 8»25 

3 crates of ware « 40*3d 

3 cwt. of iron M 5*60 

69 gallons of Holland gin u 1*40 

20 cases of knives and forks " *75 

650 lbs. of coffee « *29 " 



83200 -95 



«MM* 



Received payment by note, payable in 90 <fayt. 

Signed G. H. 

CASE II. , ' 

When there are "fractions in the quantity y such as 

Rule. Reduce the vulgar fraction to a decimal- 
then multiply the quantity and price together : point 
off for decimals according to rule : all that are oh the 
left of the point are. dotlarsy and all on the right are 
parts. 

1. What will 1024 yards of India cotton come to 
at # 29 cents per yard ? 

Td%. Ct8. Dolls. ct8> m. 

|=;'75. then 102*76^ '29= 19* 7&7'5. Am. 

N» B. In this example f reduced to a decimal, 
gives two decimal places in the quantity, aftd there 
are two decimal places in the price; of course there are 
four places of decimals in the product ; the three first 
figures in the decimals, are cents and mills, and the 
other is parts % of a mill, which hi business w not worth 
noticing* * n 
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2. What will 21^ yards of velvet cojne to, if 1 
dollar 25 cents are paid for A yard ? 

Ans. 826*87 cts. 5 m. 

3. What will 6^ of a yard df broadcloth come to, 

at 6 dolls. W cts. per yard ? . 

Ans. jj$45*56cts. 2| m. 

CASE III. ' 

When there are several denomin&tions^tn the qUaritity. 
* Rule. Reduce the several denominations to the 
decimarof th? highest, by case 2, in reduction of deci- 
mals ; then Avultiply the price and quantity together, 
jbbitft for decimals according to rule ; the answer will 
be dolls, cts. and m. and parts of m. 

1. How much will 3 cwt 2 qr. 20 lbs. of sugar come to, 
at&l2*10per cwt.7 

28 1 20000T8. 

4 J 3-714 

-cwt. 3-G78 X 1 2'10=44dolls.50cts. 3 m. 

. [Ans. 

N. B. 2 qr. 20 lb.*reduced to the decimal of a cwt. is 

'equal to 678 thousandths, which I annex to the hundreds, 

and multiply by the price. ' _ *■ 

2. How much wilrl73 cwt. 3 qr. 27 lb. of iron come to, 
at g5*5 1 cts. per cwt. ? . , • Ans. g958-69 cts. 1 1 to. 

3. How much will 356 acres,'! rood, and 7 rods of land 
come'to at & 17*21 cts. .per acre? 

Ans, , J56131*80 cts. 2t m. 

4. What will €4 tons, 3. cwt. of potash come to, at %M 
50 cts. per toni Am. % 5 420 '67 cts. £ m. 

. 5. What will 38 cwt. 3 qr. 21 lbs. of sugar c^me to, at 
gll-52 cts^erc^t.? 

Ans. g448*55 cts. 4f m. 

6. What will the .wages of # servant come to for 70 
years* 3 months, 15 da/s, allowing 26 days to a month, and 
12 fc$*tths to a year, at 86-71 cts. 5 m. per year ? 

' ** : * Ans. 8472-05 cts. 1 vk 
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*o COMPOUND MULTIPLICATION, 

CASE IV. 
Rules concerning beards and plmk. 

Boards, Plank, &c. are sold at a certain price per 
thousand square feet; and I here would observe, that 
all the feet under 1000 are exact decimals of a thou- 
sand : therefore if 6542 feet of boards, or joists were 
to be sold at a certain price per thousand, place the 
separatrix between the thousands and die hundreds, 
thus 6*542 ; and then multiply the pric^ and quantity 
together, and the product, pointed as the rule requires, 
will be the answer in dollars and parts, &c« 

Note. This rule holds good respecting anything 
that is sold by the hundred ; thus, if 174 hoops were 
to be sold for a certain price per hundred, place the 
separatrix between the hundreds and tens, thus, 1*74* 
and multiply the price and quantity together, the pro* 
duct, pointed according, to rule, wiU be the answer in 
dollars and parts* 

Examples* 

1. How much will 10751 feet of boards come to, at 
$11*21 cents per thousand ? 

Feqt J), eta. D. ct8,m. 

^ 10:751 'X 11-31 it: 120*5l;8t Ans. 

2. How much will 1 100ft. of plank come to, at 3S dollars 
per thousand? Ans. S3630 cts. 

3. How much will 941 feet of clear boards come to at 
825 per thousand f- Ans, |R23'52 cts. im. 



CASEV. ~ 

\ To muttifoly by fractional fun**. 

RuLe. Multiply by the numerator and divide by the de- 
nominator; or reduce the vulgar to' a decimal fraction, 
and multiply, and point off for decimals, according to the 
rule of decimals. 

Examples. 

1. What is the value of T V of a ship, worth glOOOO i 
10000 X8r 80000 -r* 10 = SsOOO Ans. 




^ 
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The sante question,- by rule second, 

T V # 8 X 10000 = $58000 Ans. 
2. What is fof a house worth, which is valued at 
S&3470 ? Ans. S&2478*55*1|. 

CASE VI. 

Weights and Measures. 

When the number of ca&ks, &c. arfc above twelves 
multiply by two such numbers as wilt make the number 
required ; if there are no such two numbers, then multiply 
by two such numbers as will come nearest to the number^ 
required; either over or under: then, for the difference 
either add, or subtract as the case may be ; observe to 
carry as in compound addition. 

Rule 2. The . several denominations may be reduced to 
the decimal of the highest ; and then multiply the number 
and the weight, or quantity, together ; the product point- 
ed for decimals according to rule, will be the answer 
required. 

Example by rule 1. 

1~ What is the weight of 9 cask* of raisins, each weigh* 
ing S cwt. 2 qrs. 1 1 lb. 6 oz. ? 

Cwt. qr. lb. ©s. 

•" • 3 2 \\ ,6 . V 



32 1 18 6#to*> 



Example by rule 2. 
Cwt. er. lb. 02. dmt. parts, Cwt parts. 

3 2, 11 6 =: 3-601 x9 = 32-403 and is=32 cwt. 1 qr. 
17 lb. 12 oz. which is 9 oz. less than the true answer; and 
is lost in reducing the parts. 

2. What is the. weight of 56 casks of raisins; each 
weighing 1 cwt. 2 qrs. 12 lb. ? 

Ans. 90 cwt. 

3. What is the weight of 105 casks of tobacco;, each 
weighing 3 cwt* 1 qr. 7 lb. ? Ans. 347 cwt. 3 qr. 7 lbs. 
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DECIMAL TABLES. 



DECIMAL TABLES OF WEIGHTS AMI MEASURES. 

TROY^VEIGHT. 



decimal of alb. 

6 OZ. n '5 

iJ .. = -416G6t 
* .. =xx -33333f 

a .. » -meet 

V .. * -08333} 



Petmyvteightt reduced 


Grain* reduced to the 


to the decimal of a lb. 


decimal of alb. 


1 10 pwta, = -O4160t 


12 gre. = -002083f 


9 .. = -0375 


11 .. ^00191 


. *? •. — 03333f 


10 .. = '001736f 


7 ~ = -029Jftf 


9 .. =.001562 


.. 6 ... = -025 


. 9>~ ■ =" 001389 


5 .. — -02083f 


7.. —-001215 


4 .. = 01666J 


6 .. = -001042 


3 - =-0125 


5 ..' — -000868 


2 .. '=-00833t 


4 .. 000694 


1 .. =-00416t 


3 .. ~ -000521 


,. 


2 .. — -000347 




1 .. — -0QQ173 



AVOIRDUPOIS WEIGHT:^ 

Quarters ', pound** ounces and drams Y reduced to 

the decimal of a cw#. 



Quarters, 

1= -25 
2 = -5 

3^= '75 

Poumh. 



14=: 
13'-^ 
s 12= 
11 — 
10= 

.9= 
8— 

x— 



•125 

•1160 

•1071 

•0982^ 

•0892 

•0803 

•0714 

•0625 

•05.35 



Pounds. 

5= -0446 
4= -0357 
3-=^ -0267 
2== -0178 
1= -0089 



.'Ounces. 
8— -0044 

7= -0039f, 
6=: -0033f 
5= -0027 
4= '002^ 
3= -0016 



• Ounces.- 

2= -0011 
1= -0005 



Drams. 
8= -00O27f 
7= -00024 • 
0= -00020 
5— -00017 
4— *00013 
3t= •0001Q 
2— •00006; 
1= -00003 



r 1 



. •> 
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DECIMAL .TABLES. 



APOTHECARIES WEIGHT 

The parts reduced to the decimal of a pound. 
Ounces, 



5$ 



6«s -5 

5= -4166 
4= -3333 
3=*; «25 
2« •1666 
1«= -0833 



Drams. 

4— >t4ir 

3=* # 0342* 

2^= -0208^ 
try -01 04* 

Scruples. 

2= -0069f 
j |>= «0034f 



- (Stains. 

10== •001 7- 

9= -001 5 

' 8= *0013- 

7= •Q012 

6-^- *0OlOf 
5= •0008J 



Grain*. 

4— •ocxtft 

3.= *0005- • 
2— -0003 
l=r*0001 ' 



WIN& MEASURE. 

The parts reduced to tlie decimal of a hogshead of 

sixty-three gallons. 

' ~ * 

Gallons. ' Gallons. Gallons. Quarts. 



30= -4761 
20= *3174 
10— '1587 



9= '1428 
8= *1269 

r=*iiiit 

6= *0952t 



>• 



,5= *0793 
4= *0634 

3=: -curef 

2= *03*7f 
j 1=: -6l58t fl 



3= -011891- 



2= *oor9t 

l=*0039f 

Pints. 

= -0019£ 



LONG MEASURE. 
755* parts reduced to • t/te decimal of a 

Furlongs, Hods. 



7 = '875 
6= -750 
5= -625 
4^=i *5 
3= -375 
2= -25 

1= -125 

■ » i . ■ ..i. 

Jiods 

20=-0625 
19=*0593f 



18=*0562 
17='0531 
16=-05 
15=*G468 
14-^-0437 
1 3=-0406 
12=-0375 ; 
ll=r-0343" 
10r^r-03t2 
9=-028J 
8='025 
| 7=-0218f 



Hods. 

6= -0187^ 
5= -0156 
4=x -0125 
3= -0093 
2= -0062 ' 
1= -OOSlf 

Turds* 
4— -0022 ' 
3=: -0016 
2= -00J1 
1= '0005 

E2 



2: 
1: 



mile* 

Feet. 
: *00037f 
: -00018f 



Inches. 

6-= -000091 
5=z -00007 
4= -00006 
3= *00004 
2= *00003 • 
1= -00001 or 




s 
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DECIMAL TABLES. 



LAND, OR SQUARE MEASURE. 

r 

The parts reduced to the decbnal of an acre* 



JUoda. 



1= -25 
3= -5 



■*-»' 



Hods, 
80= *5 
20= *125 
10= 0625 
9=: -05625 



8=«05 
7= -04Wt 
6= -03>5 
5= -03121 
4=*025 
3= -01 87 
2= *0125 
1= *0062 



Yard$. 

•oosaf 

15=: «OQ3f 
14=: -0028 
13=0026 
12= -0024 
11=002^ 
10= -002 f 

a^-aaistj 



8=-00f6f 
7=«0014f 
6=-0OI2 

5=*0010t 



£=•0006 -> 
2— '0004- 
1=*0002 



BEEH MEASURE. 
The parts reduced to the deebnaf of a barrel. 



Gallon*. 

18= -4992 : 

10= *2773 : 

9== *2496 



8: 

I 6: 
5: 



'2219 
-1942 
•1662. 
►1388 



4=. •1108 
&=r -0834 
2zs -0554 
1= «0277 



* Quarts, 

3= *0207t 
2=.«6l.38t 
1= *0069t 



SOLID MEASURE, 

ThepwU reduced to the decimal of a ton of round 

timber* 



Feet, 

50= '5 
10='25 
9=='225 
8=*2 
7=>175 
15 



5=*12* 1 700='©Ci9*t !40=*00056$ 
100^=-0Q14j. J30=r*pQ04^t 



4='l 
3=075. 
2=*05 
1= 



J?lC.i€8. 



1700=^033*1 



90=00126; 
80=00112 
025 L 70=00098? 
• 60£=00Q84 
50=00070* 



20=000280^ 

10=r*00O140t 

] 5=O0OO7Of 

'■ 4:^000056^ 

3:=rO0OO42£ 

2=O00028f 

l=L«0C)0014t 
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DECIMAL TABLES. 



$9 



WOOD MEASURE. 
The parts reduced to the decimal of a cord. 



Solid Fctt, 

100= *79\. 
9Q= '702 -■ 
80= *624 
70= *546 



60^ 

40= 
36—- 
20-^ 



>468t I 10- 
•30f 9: 



•312 
►234 
•156 



7- 
4: 



078f 
•0702 

•0624 
•0546 . 
•0468. 



5= 

4=; 

2= 
1= 



•039f 
•0312 
•0234 
•0156 
•0078 



DRY MEASURE. 
The parts reduced to the decimal of a bushel* 



Peck*. 

3= *75 
%=r -5 
1= '25 



Quarto* 

8= »25 
7-= ^2194 

ft=:"»1882" 
5=?= •15?f 



•125 
f 3= -0936 
2= -0624 " 
lr^ •OSIS : 



> *. 



CLOTH MEASURE. 
The parts reduced to the decimal of a yard* 

Quarter*. JYiul*. 



3— *75 


3^ -1875 


1 2= *125 


2= -5 


i 


1= -0625 


1= *25 




. 



TIME. 

Days reduced to the decimal of a year of three hurt- 

dre4 sixtyrfive days. 

*toy* •|40=.*109St 9=-02457f 5= •01365' 
100=-273f ,%0=i K>819t 8=-02184f 4r- ; 01092 
60— •1638f 20= <0546f/ 7=»01911t 3=»00819 • 
5O±:-1365^ll0= *0273| 6^=*01638f 2= -00546 : 

1=*00273 



/ 



i 
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REDUCTION. 



LONG MEASURE. 

links reduced to, the decimal of a rod y allowing* 

twenty Jive to a rod. 



Link$. 

20= *8 

10= *4 



9= -36 


6t= «24 


8=- -32 


5= -2 


7= -28 


4^*1j6 



3= -12 
2= K)8 
1=«0* 



REDUCTION. 

Reduction teaches to reduce one denomination to an 
other," retaining the same value. Reduction is called De- 
scending when it is required to reduce a larger to a small- 
er denomination, and is then performed by multiplication. 

Rule. Multiply the highest denomination by such a 
number, as will reduce it to the next, lower ; observing to 
bring in the next denomination, . &c* 

REDUCTION DESCENDING. 

U Reduce 444 dollars to mills., > 

Dot/s.. • 

444 

> too 



44400 cts. 
10 . 



Ans. 4446oa mills. 
2* In 57 dollars 93 cents 5 mills how many mills ? 

Ans* $W9S*5 

3. In 4 cw*. 2 qrs. 20 lb., how many pounds, 
Avoirdupois weight ? Ans. 524 Mb. 

4. In 20 acres, 29 rds. how many- square rdsi ? 

AnsV,S229 rd^ 

5. How many inches from Exeter to Dover ; it being 1.8- 
miles ? Ans. 1140480 in. 



3 



» / 



s 
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DEDUCTION. 



ti. How many inches. will r^ach round the world 
ing 360 degrees*. eacH degree containing; 69^ milei 

Ana. 1^ft<9.^70f 




Ans. 158526721 
7. How many solid feet in 20 cords of wood ? 

Ans. 2560 

9. How many pints are in 1 tun of wine ? # - 

Ans, 2016 pts. . ^ 

9« How many minutes in 33 years, 2 months, 12 days; '.'■■% 

allowing 13 months to a year, and. 4 weeks to a month, .'* 

and 7 days to a week 1 , 

Ans. 289920 m. 

10. In 29 yards, 2 quarters, 3 nails, how many nails I 

Aus. 475 na. 



REDUCTION ASCENDING. 

Reduction is called Ascending when is is required to re* 
duce a smaller to a larger denomination ; and it is then per- 
formed by division. 

Rule. Divide the lowest denomination by such a number as 
will make one of the next higher ;. and the last quotient by 
such a number as will make one of the next, Sec, until you 
have reduced it to tl\e denomination required. 
1* Reduce 444000 mills to.dollars^ 

10)444000 mills. 

• ,. ' . l6)444Q0Lcts. • 

10)4440 dimes* 

Ans. 444 dollars 

2. In 57935 mills howmany dollars, &c ? 

Ans. $57*93 cts. 5*m> 

3. In 524 lb. Avoirdupois, how many cwt. &c. ? 

Ans. 4 cwt. 2 qrs. 20 lb* 

4. In 3229 rods ; how many acres ? 

Ans. 20 acres, 29 rods. 

5. In 1 140480 inches* how many mile9? T 

Ans. 18 miles. 



(H 



5* COMPOUND DIVISION. 

•v. 

6. In 1585267200 inches how many degrees, each con- 
taining 69^ miles ? ^ ■ Ans. 360 deg. 
P. How many cords of wood are in 3560 solid feet ? 

Ans» ,20 cords. 
''8. In 2016 pints of wine, how many tuns. 

* Ans. 1 tun. 

9. In 289920 minutes, how many years ; allowing 7 days 
to a week, 4 weeks to a month, and *3 month* to a 
year ? Ans. 33 years, 2 mo. 12 d. 

10. In 475 naUs, how many yards ? 

Ans. 29*yrs. 2 qr. 3 na. 



COMPOUND DIVISION. 

Compound Division teaches, by having the price of sev- 
eral things given, to find the price of one. 

CASK I. 

Jfken the quantity is an even number. 

Rttlk.— Divide the price by the quantity, (if there are 
decimals in the price, point them off according to the 
rule of division of decimals) the quotient will be the price 
of one, in dollars and parts. 

EiVtwtples. 

1. If 24 t>ushels~of rye cost 821, how much is 1 bushel 

of it worth? 

ThlU. Ct*. 

24)2HHX)(-875=:87 Cts. 5 HL Ans. 

192 

»• •• 

180 
168 

120- 
120 

$. If 340 bushels of rye cost g456*$5 cts. I demand 
the price of 1 bushel. 

Ans. 8l»341|i$. 
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COMPOUND DIVISION. 59 

3. If 2020 lb. of cheese cost g 180 80 cts. ; .what does k 
'Stand per pound ? Ana. 20*09 cts. 

[ CASE IL,. '*■ 

When it i* to find the firice fier cwt. and there are flart* rc 
v M* quantity , such as cwt. qr* tP'c. 

Rule.— Reduce the smaller denominations to the deci- 
mal of an cwt. (by case 2d in reduction of decimals) then 
divide the price by the quantity, as in case 1st ; the quo- 
tient pointed according to the rule of decimals, will be the 
answer. 

Examples. 

I. If 2 cwt. 3 qr. of sugar cost 845»26 cts. ; I demand 
the price of 1 cwt. 

Ciat. qr. . not. D. cts. . 

2 3=2*r5)45«26(&6-4$8sVy Ans* 
2?5 . * 

1776 
1650 



1260 
1100 

■ ■■ ; - : '" '' '■- " 1375 • ' • 

2250 
2200 

SQ 

9.* IfH cwt 2,0/. of rice are sold for g54*2£ cts. ; I de- 
mand the price of 1 cwt. 

; * - iy rfr g. A***- S3--5 dimes. 

3. If 3 cwt. 2 qr. U 4b; <tfitx>n cost g 16-67-5 ; I demand 
the price per cwt, ., sf •'•... 

Ans. 84*6 dimes* 



> 




* compound mvisretf. 

case mi. 

When several hundreds, and parts, &c. are given to find 
r* the price Jier /found. 

Rule.— Find the price per cwt. by case 2d'; then di- 
vide the price per cwt. by 112$ (if gross weight ; -if neat, 
by 100) the quotient will be the Answer. 

t • JExampks. 

1. If 3 cwt. 2 qr. 14 ty. of iron cost 816*67 cts. 5 m. 
1 demand the price per pound. 

Cwt. gr. lb. cnttt; J), c. m. D.d. cm. 

-3 2 14=3-625)l6*6r*5(4*6rr-112=*041 T | T . Ans. 

14500 



21750 
24750 



J2. If 20 acres, 40 rods of land were sold for £303*75 cts* 5 
•I. demand the price per acre. - Ansi 8 15. 

CASE IV. 

To divide by fractional parts, is the same as multiplying 
by them ; see case 5th, compound multiplication. 

Examples. 

1. What is the value of £ of an house which is valu- 
ed at J53000* 

3000 X 3=:9000 -7- 4=82250. An§. 

CASE y. 

When the shares are unequal. . 

Rule;— Divide the sum by the number of simple shares, 
the quotient will be the share of the 'first, whic}*, multiply 
by so many as the second has more than the fitst, and thus 
continue, till you have foundatt the shares. >.;. 

Proof,— Add all the shares together, and if the sum- 
Ss equal to t» sum divided, the work is right. 
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JEQMPOUND DIVISION. •( 

Examples. 

,U Divide &373«$0 <:ts. among A. B, and C. in such a 
manner that B. *najr have twice as much as A, and C- twice 
as much as B. 

A. has! simple share. 

B. " "2 w shares* 

C. " 4 "•* .* " 

7 number of simple shared 

g3r3*50-f-r=:S553*35f A's. 
A's, »53-35f X2— 106-rOVS B '* 

. > BVftl06-7OV° X2=213-40 a T % C's. 

. ■ ■ M i , •> 

Proof.— S373-50 cfe. 

12. Divide 81089-85 cents among 4 persons, and give 
the second, three times as much as the first ; *he third* 
four tidies as imii li iwi!^ m nnnrj, rind the fourth <5 -time* 
as much as the third. 



gl4*33t A>s. 
*59-80t D's.J 



's.Y * 



PiCtfOF^IOt^Ofi and 25 cts. lost in fractions. 

CASE VI. 

When the shares are wot equalybut increase by a certain r&* 
■ tio 9 as 1, 2, 3, 4, 5, fcfey. 

Ruuel. — Divide thetftimbv the -number of persons and 
the quotient isttve share of the middle person, from which, 
subtract the ratio, and the remainder is the next less ; 
add the ratio to the n>idSe person's share, and the sum 
is the next largest, &o.* When the number of persons 
is even, divide as before y and subtract half the ratio from 
the quotient, the remainder is one share, and also add half 
the ratio to the quotient and tht* sum is another share; these 
two shares must be the shares of the- two middle persons; 
from which, continue to subtract and add till you have 
found all the shares. 

F 



«» AVBRAOB judgment 

Exampksv 

f. Divide g60O ainong 5 persons* and ; a* oft** as J A. 
fcas 2, give B* 4, G. 6* U. 8 5 and E* U> dolts. 



1 



£600^5 

J24E's « 

Paoo*— 8600. 

2. Diyide R64Q among* /^persons in such a manner, that 
the secftnd shaH have one jKiorfe thata 4ae*fiF&t, the third one 
more than the second, 8cc. 

Ans. A'* share, g0#?42$, H'a, 89-424-, C's, 90-42J, 
P's, 9.1.*4£i, E'Si 93*42t 9 F's, 93'4# Tt G's, 93*4«$. 

> & Divide- 84400 among four peraon^in ^ueh a mswanerf 
that as ofte» as the first has> one, the. stoeiid 2* the , third 3* 
the fourth 4 dolls. 

81600-r4=3l00 middle share. 

*..,-...• £98-50 A's share. 

<uhaa^^~> 5400— -50 half ratias=0f p-50 B*s « 
Middle share | 400+ . 50 „ « ^400-50 C*s 



« 



401-50 D's " 



Proof.— 160000 
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AVERAGE JUPGMENf. 

Average Judgment, is the mean, or middle Judgment, 
of several persons * it is found, thus: ** T 

' .Ruxk. Add together the several sums which the com r 
modity is appraised at,, by, the different appraisers, for a 
dividend; and the number of appraisers fbi? a divisor ; di- 
vide*. an4 the quotient >vUi be? the mean or middi* Judge- 
ment. 



' " Exampks. 

1 1. Wh4t is the vWhie of a piece of land, wMth is valued 
by A. at 8 10; by ft, at gli^Oi by€. at 81*30 ; and by 
p. at $1 3*40 cts. per acre. 

A* I. * B kkk> 
B. i. - ..-ib» 

Dfc.l. ,- r . 13*40 

> * ■ ' ■ » 



JfijtraisaiB * -4)>7-2G 



»»iii*i 



r *- 



.-.;/' '•.::;. fcH'80 Answer 

2. A. B. C. D. £. and F. were appointed to appraise a 
*i*torin «atat»; H:hey apprabed it as 4blfto*ra, *v«* A. at 
SttSSQ;; A >at Bfi^ftO; C at RS7jOG;-D^at gfliOO ; ;£•!•* 
£3400 and F. alcg3600v i-dtinandtbe average judgment 

Ans. g3553*33 cts. 3| m. 

S. M- KFJ C and P. appraised the ship Lucy as follows, 
Tiz. M. at g6700 y N. 89000 ; Q, at 88750 andfr.-atB^WS 
what is the middle judgment? Ans. g79 5 7*5 dimes. 

»:/ ; : , !:■■.; : CI kA 



SINGLE RULE O&TftREE DIRECT, 

The Single Rule of Thre e" ffir ect teaches, by having: 

three numbers given, to find* a~1&ttrth, that shall have the 

same proportion to the third, as-Che seeotid has to the first. If 

more require more, the propoiliwi is direct : if less require 

Jhs4 tta ]irofMmib& ^ requiring more, 

is when the third term is greater than the first, and the 

sense of the question requires that the fourth term should 

Jbe ! %iJeiiterthacn^the second : fesvifcqapi^leBs, is when the 

<thi*d term is less than the first, audi the sense irf due qitas* 

*ibn requires that the ftmrth term sheirtd be leas than tUe 

? #etohd. • ' • .' ■ . :, . ' • rr 

* 'RtoLfe. State the o^estibn, or atrangd the thrWgiv^n 
numbers* m smth^^flrict ttie otie which askrfHfte-queis- 
tioa may stand in the third place ; that number which is 
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iW SINGLE JKJW OF THRHB DIHECT- 

of the same name with, tiie, thindi^must possess the first 
place ; the remaining number (which is always of the, same 
name with the : number required) must- possess the. middle 
place. Reduce the first and thii'd. terms, or numbers, into 
the same denomination ; and reduce the middle number, or 
term, into the lowest denomination mentioned : then mul- 
tiply the "second and third terms together, and divide the 
product by the first; the quotient will* be the answer, or 
fourth term sought ; and. always wiftbc of the same de- 
nomination as that of the middle term, when it was multi- 
plied with the third tttm t and may be reduced to any oth- 
er denomination required. N. B. The third term is 
generally preceded by some such words as the following* 
wfz. How far ? What will ? How much I How long ? fee. 

.. N. B*-I bwrei wrou^tihe qtKistion^m^st in decimals 
and then in the common way : the learner? is advised to d$ 
them both ways, then one will pftove thc&tber* ,- : 

1. If 10 sheep are. worth 822*2&; what are 19 of the 
land worth? , '\; r 

Sheep D. cts. eheefk, 

As 10 : 22-22 : : 19 



i: 



= J542-31 da. 8 m. Ane. 



» '7i ITv.jj ^ * ' 



- si ::.;•:•.-•.•■),: /;v /* 



Ne*r. In lh» qtoe*tioj» 1* sheep ia the muaper that 
aaks the question, ^nd U placed in the third plage ; 10 b«* 
Jhg -.of the same naaafev^i^ sheep, it is placed in the first 
place, and the remaining number, viz. $22*22 cents,, is the 
number left. and must be the middle term; and is of th* 
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SmGLE RULE OF^THllEE DIRECT. 6* 

The same question done the common way. 

K - Sheep D. dr. theep. 

As 10 : 22*22 :: 19< 
.100 






2222 
19 

19998 



K i W 



> 



10)42218 "'* 



100)422 1 T V cts. 

S42*21 T V Answer. 

. Note, Ii* this example i^he first and third terms areJof 
the* same name, they need no reducing ; there being centj, 
mentioned in the middle term, I reduce the whole to cents', 
and the answer comes in cents ; which I divide by 100 to 
bring, them into dollars. . v ■ 

2. If 20 acres, 1 rood, 20 rods of land cost $18$ 
37 cts. 5 m. -what will 37 acres- of the same kind 
be worth ? 

20 acres. 1 rood- 20 rods =• 20*375 acres. 

Acres dols. acres. 

As 20*375 : 183*375 : : 3T $333 Ans. 

Note, In this example I reduced the 1 rood, 20 rods 
to the decimal of an acre, and it stands thus* 20 acres '375. 
Then I multiply and divide according to the rule of dec-|, 
imals. ' 

**' The same question done the common way. 

Acres rood rds. J), cts. m. acres. 

As 20 i 20 : 183-37-5 :: 37 Ans. S5333. * 

»-•-' ,. ... 

Note. -In this example there being rods* in the fir* 
term, I brought all the first term into rods, and also brought 

F2 




M SINGLE IOTIJEXJF THREE IHBBCr* 

the third twp into rods ; and the- middle term into nils ; 
then multiplied and divided according to rule, the an- 
swer came in mills* 

3. If 23 cwt. 3 qrs. of sugar is worth 2261*25 c,ts. 
I demand what must be given for 2 cwt. 1 qr. of the 
kind. Ans. 824*75 cts. 

The same question done the common way. 

Ans. 824*75. 

4. What will 4 hhd. of run* come to, containing asv 
follows, viz* the first lOl^, the second 96£, the third 
09| and the fourth 111 j r gallons : if 6-J. gallons cost 
$6*89 ? Ans. 8423*20 cts. 5 m. 

The same question done the common way* 

Ans. 8423*20 cts. 5 mv 

5. If lOOOfeet of boards are worth £11*12 cents ; 
^demand the price of 17221 feet. 

Ans* 8191*49 cts* rfm. 

- The same question done the common way. 

Ans* 8f91*4£*7fm. 

6. If -J of 6 be three; I demand the value of | of 
iXk Ans. 7 % S 

1 -The same question* done the commai Way. 

7. If 6| cfozen pigeons" are worth *65T ce^ ; I de- 
mand the price of "&9§: dozen,. **'. - 

Ans. 82 97 cts. 5 nw 

The same question done the common ways 

Ans. 8^*97-5. 

ff. If 65 bushels and 1 peck of corn were spent hi 
a family of 6 person*; I demand the quantity that 
would be sufficient to support a family of 22 persons 

for the same time. Ans'. . 239*25 bushels. 

*•■■*•'■• * ■ ■ ' . 

The/ same question done the comma;* way. 
> ... v Ana. 239£ bushels* ... 



JINGLE RULE OF THREE DIRECT <sf 

t 3. How long will 34261 lbs. of beef last an army 
*f 600 men ; allowing the rri v to draw 4£ ounces each, 
and that 3 times per day I Days; 67|4?$; Ans. 

* THe same question done the common way* 

Ans. 67$m daysw ,. 

10. How many times would a wheel, that is 16 ft. 
& inches in circumference, turn round in going round 
the. world on the Equator y allowing a degree there 
to contain 69g miles ? ' Ans. 8129575/^^. 

The same question done the common way. 

Ans. 8129575^/^ 

%\. How far are the inhabitants of the equator 
carried in a minute r allowing the earth to make one 
revolution in 34 hours : and allowing a degree to con- 
tain 69£ miles ? Ans. 17 mi. a fur. 

The same question" done the common way. 

Ans. tf mi. 3f fur. 

12* A merchant failing in trade, is owing 256420 
•20 cents 1 his effects are worth 553142-75 cents j wliat 
will A. lose, to whom he owed 8960*73 cents ? 

/ Aiijs. g490*44{. 

The same qn^tion done the cqjfcmon way. 

/ Ans. g490*44f cts. 
13-. A merchant failing, » jawing J8750O : his eiflfcctai 
amount to 25640 ; what can he pay per cent ?•* 

Ans. g75;2f; dimes. / 

The same question done the common \r ay. 

; -Aiw. S75-20t cts. 

14. If the earth makes one revolution in one solar 
day ; I demand the time that it is in passing one de- , 
S* ee * Ans. 4 minutes. 

The same question done: the common vtay. 

Ans. 4 minutes^ 

1 



6ft SINGLE RULE OF THREE DIRECT. 

15* If the sun is 4 minutes in passing one degree $ 
I demand the /difference x>£ time of its coming to the 
meridian, at two places which lie 20 degrees apart. < 

Ans. 1 hour 20 mill* 

The same question done the common way* 

Ans, 1 hour 20 min. 

16. What is the insurance upon 3472 dols. at 3| per 
cent? Ans. g 121-52 eta. 

The same question done the common way. .^ 

Ans. gl 21*52 cts. 

17. If half an acre of land is worth 859*20 cents ;; 
I demand the price of 1£ acres. Ans. gl48« 

The same question done the common way. 

Ans. gl48. 

'.••,.. • '•. • ~ . ■ ■ • * . •• • * 

I8.TI demand the value of g642 against an estate"" 
which can pay only *69 cents on the dollar. 

Ans. g442*98 cts. 

The same question done the common way. " 

Ans. £442-98.* 

19. There is a cistern having 4 cocks ; the 1st 
empties it in 15 minutes ; the 2d in 30 minutes ; the 
3d in 45 minutes, and the 4th in 60 minutes ; In what 
time would it be emptied if they were all running to- 
gether? • -V ..." , ■;■•••-,.• ■;--;. _ 



N 



As 


15 : 


1 


• w 

• • 


120 


: 8 




30 : 


1 


• • 

• • 


120 


: 4 




45 : 


1 




120 


: ^"3" 


r 


60 : 


1 




120 


• 2 

m 



Citterns piin. .cistern min. buC. 

As 16f : 120 :: 1 i 7 12 Ans. 
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METHOD OF MAKING: TAXES. 09 



- METHOD OF MAKING TAXES. 

The first thing requisite in making taxes is to know 
the rate at which polls and rateable estates are valued 
by the laws of the state. Whichyaccording to the statute 
in force in New-Hampshire in 1811, were as follows. 

. • • * * 

v N. B. As these rates ate established by the Legislature 

of the state, they are often, altered* 

The value of Rateable Estates, as valued by the 
* lawn of New-Hainpshirc in l fill * ; ^ '.. 

Each poll from 1 8 to TO years of age, , tU • 

except those excused by the statute, - at - Si 'SO 

HORSES. -,,. ; 

Stallions wintered 3 winters; each w - - 5-00 

; Other horse kind wintered $. winters *} t - - •* ; r-ro 

do. ..-do. ..,., 4, do. ; ** r - i^JmO 

^o, do. do. u - - •ID 

OXEN. 



jr. '. 



Oxen five yeare old, each ox •» <€ • - •4Q 
do. four yearn old „4d*:/v'v. -■; *• : -:\*V.*J0- 



« A. ». 



.,,•., -V , ; --•- i .." ^ COWS* : . . ,•,:!, ;',;,. 

Cows wintered 5 white** each " - * -2© 



» " , M - - ^.4 



•J >. , -*..<•-..,«.'-» < JU 



OTHER NEAT STOfeK. 
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70 METHOD ©*> MAKTNG TiAXEfe. 

x ORCHARD LAND. 

So mqcfi orchard -*s «wiH produce lO ; 
barrels of cider or perry is called an cts. 

acre; and each acre is valued * at - - *30 

♦ - • . . . • , 

ARABLE OR TILLAGE LAND. 

,So mv^ch land a* ivillprodACie 25 bush- . ^ : ; 
els of corn, or other grain equivalent^ is 
accounted an acrej and each acre isval- 

*w&i : . . : ... * . » f?^^o 

MOWING LAN©. 

As much land as will produce 1 ton of 
JEi^gli Ah ^hay ye^cly, or other te\y . equiv- 
alent is accounted an acre; and eadCaq-e 
is valued ; ^ Xi 4 ' l - ■ *- : «j - »20 

, PASTURE LAND. 

(/ As much .pasture land as will keen 1 . . „ 

cow Xone year with an other,) is called. 

4 acres; and each acre ir ttfitlfced* *"- •- - •OS 

0~ These- art estfr*ate4 fj$ ^ *>f theirs meat $ftttrly 
fecorae, afteV dedoctinfc repairs, &c. 

I? ~ ~BUILDltfU& AN$ UNIMPROVED LA'Nl)* 

Of inhabitants and non-residents are valued at half of 
one per cent, of their re*i vilue. 

r±-? - . »' - STOCK W TO3WB. ! r - * 

Stock 4n ttade- at half of ©be pec cent* "- t 

* ■ 

BANK SHARES. 

All bank shares are valued at | of one pes cent. 

All carnages of pleasure are valued at half of one 
per cent, of their jeol value* ,. . x 

MONEY. - • ,, ■ 

^ r Money at* interest, W on'^tocT rtfore tffafe tlfe etorn- 
tr pays interest for^4» vafc**W<§W o^pfcMfcefct* 



«>.*., 
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Having shown the rate** #;whi<* rateable, estaies^are 
T&lued, I. shall now proceed, to, ibrnv an Inventory of the 
estates to be taxed. 



INVENTORY 1 . 
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H Mfi^HOD OP M3VKIK0 VAX£fe. 

Note. The $rst cohirori ih' the inventory is the names 
of persons'; thc^second column is polls' at g 1 30 cents, it 
being the rate at which one poll is valued by the statute. 
In this column write down each roans' number of polls 
against his name. The t^ird column is marked, oxen, 5 
years old, at 15 40 cts.> it being the rate at which one ox 
is valued by the statute 4 In this column write down each 
mans' number of oxen against his name-: thus -proceed 
through all the parcels of estate to be taxed. 

N; B. I have for brevity sake omitted several articles of 
rateable estate in the inventory ; those which I have in- 
serted* I think will sufficiently explain the method of ^ar- 
ranging an inventory. 



The method of Jinding tke amount ^f each mans* ratea- 
ble estate. 

Rule. Multiply each mans' number *oT polls hy "4he 
value of one ; his number of oxen by the value <rf one ; his 
number of cows by the value «f one ; and so of all {he 
parcels of rateable estate ; add the products together, the 
tmm is his rateable estate. 



./ 



Required the rateable estate of -A. B* who has 

3 Poll* .>■ * "" ~" * -- 

4 Oxen five years -old 
2 di>. fbur yrs. old 
^5 Cow$ five yrs. old 
8 Cattle three yrs. -old « 
8 do. two yrs. old 



aft $1.30 ~ 


$3'9o 


<* -40 = 


1-60 


* *30*-"tr: 


so 


*' *20 = 


1.20 


* ; -10' =5 


•80 


-«• -05 *r 


•40 



Amount of A. IPs. rateable estate. g8-50 



# 



Thus proceed to ind the amount of rateable estate be- 
longing to each man$«nd^the amounts of -their estate* will 
be as follows: A. B's. 8-50s C. D's. 4 45 : E. F's. 545* 
G. H's. 2*80 awl I. J's. 1*30.2 which being added together, 
their sum is J525*50, and is the whole value of the Inven- 
tory. 



METHOD OF MAKIHG TAKES. ft 

To prove the Inventory. 

Rule. Add together the number of f>olls in the column 
of polls ; multiply the sum by the value of one ; the* pro- 
duct will be the value of all the polls. 

In like manner add every column of the inventory, and 
multiply the sum of each column by the value of one in 
that column ; add the several products together, and the 
sum of all the products will ire the whole value of the in- 
ventory as before. 




In the preceding inventory I add up >the column of polls, 
the sum is 9, which I multiply by the value of one* viz. 
gl-30 cents, and the product is glira: the second col- 
umn contains 9 oxen at *40cts. : the third column contains 5 
' oxen four years old at-30 cts. : the fourth contains 1 S cows at 
•20cts.: the 5th contains 16 ctl. three years old at* 10 cents: 
and the sixth contains 1 6 ctl. two years old, at *05 cts. each : 
and the sum of the products of all the columns is £22*50 : 
and is the same as the sum of ^each man's rateable estate ; 
therefore the work is right. 

- * 

To. make the proportion of tax equal> according to 
the value of each maris rateable estate. 

Rule. Make tables for every separate tax, by making 
the sum of the inventory the first term : The sum that 
is to be raised in any one tax, the second term : and one 
dollar the third term : the number arising from the ope- 
ration will be what is raised on one dollar of rateable es- 
tate : from this, make the table from 1 to 10, SO, or 3a dol- 
lars, as you may think necessary. 

In the same manner find what is paid on one cent df 
rateable estate ; and from this, make a table from one i»* 
90 cents : and from these tables take <;ach man's tax. 

Examples. 

Suppose the estates named in the preceding inventory 
are liable to pay 525 dplis. for the buiWing of a school 
house ; each man's tax is required, in proportion to his. 
rateable estate. 



C\ 
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r* METHOD OP MAKING TAXES. 

To find what 1 dollar flay*. 
If 822-50 cts. pay 225 dollars, what will 1 dollar pay ? 

"., D. cts. D. D. 

' :r ,v 22*50 :225 j: 1 

1 






2\50)225-O0(10 doll«. Ans. 
2250 



Tojindwhat 1 cent will flay. 
Hf 822-50 ct^ pay 225 dolls, what will 1 cent pay ? 

jD» cts. D. ct. 

22-50 : 225 : : -01 

•01 



22-50)225QO(*10 cts7 Ans. 
2250 , 



, 


( 







Dollar Table, from one < 


lollar to , 


Cent Table, from one to 


ninety 


twenty; 


j 


cts. inclusive. 


cts. 


1 - dollar - pays 


- 8io 


- 1 - cent - pays 


•lO 


3 ' ** " 


20 


2 " " 


•2D 


3 « « 


30 


3 " " . 


*30 


4 " . "- 


40 


4 « «- 


•40^ 


5 ^ " 


50 


5 " \- u 




6 *' " 


60 


6 " " 


•60* 


7 • «« « 


70 


y it . « 


•ro 


jg •« . « 


80 


8 " •'« 


•do 


9 « « 


90 


9 u " 


.90 


lO « M 


100 


10 « « 


1-00 


U « " 


110 


20 u « 


2*00 


12 * * 


120 


30 u " 


3-00 


13 « « 


130 


40 " ' " 


4-00 


14 u " 


140 


50 " " 


5-O0 


15 " " 


150 


60 " " 


6*00 


1$ « .« 


160 


70 " " 


r-oo 


17 M " 


iro 


80 " * 


8-00 


18 " " 


180 


90 " " 


900 


l£ « " 


190 


• • 




20 " " 


200 


' 
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From the above table take AB's tax. His rateable es- 
tate is 88-50/ By the table 88 pays - 880 

•50 M - 5 



u 



a 



&85A»B'stax. 
In the same manner take each man's tax from the tables, 
ancl their proportion will be as follows-.. 

School House Tax* 



A. B. 

> 


885-00 


' C. D. 


44-50 


E. F. 


54-50 


G. H. 


2B>00 


I. J. 


1300 



Proof. Add all the tax- 
es together, the sum must be 
like the sum raised, if the 
work is right, except wha£ 
is lost in fractions. * <- 



8225 tax. 

Note. The sum of all their tax is 225 dolls. The same 
as the sum which was raised j therefore the work is right. 

Suppose the estates in the preceding inventory are tax- 
ed in a further sum of 19 dollars (the first sum being in- 
adequate to their purpose ;) I demand the proportion to 
each man* according to their several rateable estates. 

To Jind what one dollar fiay 8. 
Say if 22 dolls. 50 cents pay 19 dollars; what will i 
dollar pay? 

Dolls, cts. dolls. doll. 
A* 22-50 : 19 :: 1 ' 

1 '. 



22'50}190000(-84'4tTO. An* 
18000 



10000 
9000 

10000 
9000 



1000 
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.To find what 1 cent will flay. 
Say if 2% dolls. 50 cents pay 19 dollars what \riil 1 cent 



pay 



J)oIls. ds. dolls. tt. 






A* 22*50 : 19 :: '01 


- 


. • • . -01 


m. Ans. 




* * 32S0)19-000(00-8t 




18000 


t 




1000 




Dollar Table, from Otoe dollar 


Cent Table, from one 


cent to- 


t* eighteen. 


- ninety* 


t 


JO. cm. 


4 


cts.tn. 


1 r dollar - pays 0*84-4 


1 •* • cent - pays 


•00*8 


2 ' " ♦* 1-68-8 


• ft '•* •• 


01 -ff 


3 ' « w 2-53*2 


3 " ** 


•02*4 


4 • •• ' . *« 3-37-6 


4 " " 


•03-£ 


5 . v •* • 4*22*0 


; 5 « - •* 


•04 


6 «•:■ ". 506*4 


6 «• •* 


•04d 


?<- _ » " 5-90-8 


7 ♦• •* 


•05 : 6 


" " 6-75-2 


U rt M 


•06*4 


9 , " " 7-59*6 


9 " " 


•07-a 


JO «•''.•«• 8-44-0" 


io " ; « 


•08 


^1 « " 9-28*4 


20" ** •* 


•16 


12 «* «* W-12-8 


30 «* " 


<£f 


J3- « * 10*97-2 


40 ** «• 


32f 


14 " t*. lt-8t*6 


50 " ♦* 


•4fr 


15 " •' 12-66-0 


,60 " 


•48 


^6 '* ** 13-50-4 


' 70 »V " 


•56 


17 " «* 14-34*8 


80 " •♦ 


•64 


18 " " 15-19-2 

— ' - 


90 " •• 


•72 



From the last tables it is required to take A. BY ttaL 
His rateable estate is g8*50. 

8 dollars pay 86*75*2 
50 Cents pay -40 

g7-i5*2 A. B*s. tax. 



Proceed in like manner to find the others' taxes, and their 
several proportions will stand thus : 




INVERSE PROPORTION, 
The second tax. 



If 



1 A. B. 


7-15-2 


C. D. 


3*73-6 


E. F. 


4*8 


G. H. 


2*33-8 


■■1 i 
| I. J. 


1-08-4 



-Sum total, g 18-88-0 
which fe 4wetve cents less, than the -sum which ought 
to be raised ;. it being lost in the remainders, &c. 
r , Note. In assessing taxes, the law allows the assessor* 
to assess a certain sum, over and above the necessary stun, 
.to be raised : or else the tax would not be large enough 
when there are remainders} which » almost always the 



ease; 



INVERSE PROPORTION. , 

Inverse proportion teaches by having three numbers giv- 
en to find a fourth that shall have the same proportion to 
the third, as the first has to the second* When more re- 
quires less, the question is Inverse proportion; when 
less requires more, the question is also Inverse propor- 
tion : More requires less, when the third; term is larger 
than the first, and: the sense of the question requires the 
fourth to be less than the second : Less requires more when 
fjhe: third term is smaller than the first? and the sense of 
the question requires the fourth, to be greater than the 
second. 

Rule. Make that number which asks the question the 
third term; that, which is of the same name, the first 
term ; and. the other remaining number must be the mid- 
dle term : then multiply the first,and second terms togeth-» 
er, and divide the product by the third; the quotient wifl 
be the answer required. ' 

.1. If 8 men can, b»iW a lower in 12 days ; I de- 
mand how lorig it would take them, if 4 more were 
added. 

62 
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men day* men , men mem 

As 8 : 12 : : 12 + 4 *= 16 
B 

16)96(6 day^Ans* 
96 

Note. In this example it is evident that Id men would 
do the work quicker than &, therefore more requires less » 
more men, less time, &c» 

The same question done the common way. 

> Ans. 6 daysv 

2* There is a piece of land 16*5 rods long : I de- : 
mand the width to make an acre, allowing 20 finks %o Z 
a rod* Ans. 9-696 rds. 

- The same question done the common way. 

Ans. 9 rda. 13flinv 

3. A ship at sea is provided with bread and water 
sufficient to supply 20 men 9 months, 3© days to a 
month : but finding a" wreck in which were 3 men ami: 
3 boys, to whop they were, willing to communicate i*e-r 
lief: I demand the time they all can draw their al- 
loivance, allowing 2 boys equal to a man. 

Ans. 7*346 mo* 

The same question done the common way. 

Ans* 7 months 1 Of days. ^ 

4. There is a piece of land that is 10 rds. 10. links, 
in width ; I demand the length to make an acre, al- 
lowing 20 links to a rod. Ans* 15>238 rds* ,, 

The same question done the common way. 
. , v Ans. tSrds; 4Jlinks. -v. 

5. How much in length, of that which is. 5 rods w^de,* 

will make an acre I 

Ans. $2 rds. 

The same question done the common way. 
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6. How much carpeting, that is 1*5 yds. wide, will 
vover a floor that is f*& yds. long, and 5 yds. wide ? 

Ans. 25 yds. 

The same question done the common way* 

>'.'.. Ans. 25 yds*. 

DOUBLE RULE OF THREE. 

The Double Rule of Three teaches to solve such ques- 
tions as require two statings in the Single Rule of Three : 
five numbers are given to find the sixth. State the ques- 
tion by placing that number, whjch is the principal cause 
of gain or loss, in the first place : that number which re- 
presents time, distance, Sec. (that the first is gaining or 
losing) in the second place; that number, which represents 
the gain or loss, in the third placer then place the other two 
numbers under those of the same name ; and if the term 
sought, or the blank place, fall under the third place ; then 
multiply the three last terms together for a dividend, an<f 
the other two, for a divisor : but if the blank place fall un- 
der the first or second place, then multiply the first* second 
and last terms together for a dividend,, and the; other two* 
for a divisor. 

Note. The 6th term or answer always will come of the, 
same name, and of the same denomination, of the term di- 
rectly over the blank place. 
- Having given a rule to solve questions m the Double 
-ifcule of Three by one stating, Inow proceed to give a rule 
to solve the same questions by two statings in the Single 
Rule of Three. 

Rule. Make the number which is the principal, cause „ 
of gain,, or loss the first term : the gain or loss the second t * * 
the number, which is the demand of the question the thiud : 
the answe$»f**hfo first Statement will show what the thifd 
term gi^in^jor Lost, in a time jthat jfche first term was gain-,* 
ipg or losing,, (which tune is al ways mentioned in the quef? * . 
tion) therefore say in the second sVating^as the space of >* 
time, or distance, &c. mentioned in the question, is to the an- 
swer of the first statement^sb i^ the te^nired time o* dis- 
tance v ^c< to-tWi answer. 
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ao . DOUBLE fttJfcfi OP THREE; 

Questions done by briej then by ttvo statements* 

1. If 200 dollars in 12 months will gain 12 dollars V 
I demand how many 50 dollars will gain in 6 months* 

dolls. mo. dolt8% 

200 : 19 : t 12 
50 : 6 : : i 

Three last terms 50x6x12 =3600. 
Two first terms 200 x 12=*2400. 

3600^24Q0==gl;50 Ans. - , .- ... ,. 

. The same question dune hy two statements* ..•.•* 

J)olls. *d»lh. dolls. ' 4qU*. 

As 200 : 12 ;: 50' : 3L 

Months doll*. months doll. cU. '■'.;■' 

As 12 : 3 :: 6 i 1*50 Ans, 

2* If 4 men spend 60. dollars,. going 300 miles; X 
demand what is sufficient for the expense of 20 me^ 
and one boy 700 miles, allowing the boy one half £ 
man's expense. Ans. 0717*50 i 

The* same question done by two statements, 

• '■ * men dolls. man \ dolls. 

As 4 : 60 : : 20*5: : 307*5 

mite* doll 8. mile* doffs. . < 

As 300 :: 307-5 : : 700 t 717*5 Ans. ' r ; . 

3. If 3 men can build 360 rods of wall in 24 days j 
1 demand how many rods 7 men would build in 27 
days. Ans. §45 rdi. 

' The same question; done by two statements* 

men rods men rods. ; * 

As 3 t 360 :: f : 840 , 

day* rods days .• rods r . . . > i 

'I I A* 24 ;,. $40 * « 27 : »5 ^JM* -' • ■ .-• * 

4. If 3 men in 24 days can buiH 360 rbdsVof wall f 
r ^H mand the tiumbef ttf • men necessarjf ' to build &4£ 

*bti$ in 27 days*; ^ v ; *ArisV7meiu , 

> The sai^ q^ti^ done by twa siatemeiCiw • 



WLftA» FRACTIONS. « 

5. If 50 men can build* a bridge in 144 days * I de- 
mand the number of men necessary to build a. like 
bridge in T20 days. Ana. K) men. 

* The same question done by two statements** « 

days bridge days bridge* # * 

As 144 r % t: 720 i 5 

bridges men bridge men 

As S y : 50 Ml : 10 Ans< 
& Amah lent a friend 600 dollars, for 6 months* 
for which he received- 9 dollars interest: t demand 
the sum that wiU gain the same interest in 2 months. 

Acs. $1800* 
The same question done by two statements. 

mo. dolls. mo. . dolls. 

As 6 :>:':.. 2- :• .$ 

dolls. dolls. dolls. dolls. 

As 3 : 600 :: 9 i : 1800 Ahs. 
; 7. A. received of B. for the loan of 60a dollars si * 
months, 9 dollars : now B. wishes to hire of A. 1 80O 
dollars until the loan shall amount to 9 dollars ; bow 
long may he keep it? Ans. 2 months. 

The same question done by two statements. 

dolls. interest doll* interest. 

As 600 : 9 s: 1800 t 27 

doUs. mo. dolls. mo. 

As 27 : 6 : : 9 : 2 Ans. 



VULGAR FRACTIONS. 

Vulgar Fractions are parts of whole numbers', and 
are expressed thus, -^, f , &c. Hie top figure' is a 
remainder left after division, and is called the nume- 
rator ;.the bottom figure is the divisor used in di- 
vision, and is called the denominator. Fractions 
are read jhus, ^ is read one tenth ; and f is read six 
sevenths, &c. 

' Fractions are proper, improper, compound or mix- 
ed. A Proper Fraction has its numerator the small? 
est. An Improper Fraction has its numerator equal^ 
or the largest* A Compound Fraction is the fraction 
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8* VULGAR FRACTIONS. 

of a ffeetion, and is coupled by the word 0/I A mix- 
ed nuinber is a whole number and fraction. 
A proper .faction is written thus, -J, ■§,£, a \, &c. 
An improper fraction is written thus, £, £, or -J, £ . &c. 
A c(5ip pound fraction is written thus, £ of |of | of %. 
A mixed number is written thus, 12 J, 6^, 5$, &C* 

CASE I. 

To find the greatest common measure, or that num- 
ber that will divide the numerator and denominator, 
without a remainder, and thereby reduce the .fraction to 
its lowest terms* • V 

- Rule. Divide the denominator by the numerator, 
and the last divisor by the last remainder ; the last 
divisor used is the common measure. 

N. B* If 1 is the last divisor, the fraction^ is in 
its lowest terms; 

l.^What is the greatest common measure pf-jfff 

322)464f 1 
, £322* 



+> 



{ 142)322(8 
284 



38}142(3 

U4 \ 



28)38(1 
28 



10)28(2r 
20 



a)io(i 

8 



2)8(4 
8 
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The common measure is 3* 

The efore 2 ^ = — X Thc same fra<stion in its 
2)464 232 J lowest terms, 

2. Find the greatest common measure of ^ 4 ff , and 
by it reduce the fraction to its lowest terms. 

64 -2- 4 = 16 

The common measure is 4. -^- : A — Ana. 

j 400 m ^ m * ' Al»> 

CASE II. 

■ To. reduce a mixed number to an improper fraction* 

Rule. Multiply the whole number by the denomi- 
nator of the fraction, to the product add the nume- 
rator of the fraction, and it is done* 

Examples. 
■ 

1. Reduce 10| to an improper fraction. 

10x4=40-4-3=43 numerator, V ^ ns * 

2. Reduce 112} to an improper fraction* 

llSxH-l^ 3 !* An*. 

3. Reduce 28-^ to an improper fraction. 

Jns. \y 

S CASEIII. 
To reduce an improper fraction to its proper terms* 
Rule. Divide the numerator by "the denominator, 
the quotient is the whole number.: the remainder is 
Ihe numerator of the fraction. 

Examples. 

1. Reduce *-£ to its proper terms* 

Ans, 4&-f.4=10 |. 

2. Reduce 3 | 7 to its proper terms. 

Ans. 112$. 

& Reduce 2 T 8 ^ to its proper terms. 

Afis. 28 T V 
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VULGAR FRACTIONS. 



CASE IF. 

To find the least cowmen denominator* 
Rule. Divide the denominators by any number that 
will divide two,or more .of them without a remainder? 
then divide the .undivided numbers smd last quotients, 
by any number that will divide two or more of them, 
without a remainder: and thus continue dividing till 
no two numbers can be divided without a remainder ; 
then multiply the divisors and remainders together, 
the product » the common denominator required. 

Examples. 
1. What is die least common denominator of £,4> 



4 3 
T» Tff» 



and 



A> 



The denom. 3 



6 8 7 10 18 
2 8 7 .10 



13 



■ • Com. Denom. 

I X4xf X SX 3x3x2 2520 Am. 
2. What is the common denominator, of |, T C T , f , 

and |? 



Ans. 1008. 
CASE V. 

To reduce fractions to common denominators. 
Rule* Find the common denominator by case 4th, 
and use it as a dividend ; use each separate denomi- 
nator as a divisor ; multiply the quotients by their 
respective numerators, and the products placed over 
the common denominator will form the fractions re- 
quired. Examples. 

Reduce |, £, I and T V to common denominators. 



Denominators 2 
of the fraction. 

5 



4 5 .6 10 



2 5 4 



2 1 4 



1 



IX 1 X2 x 1 X2X5X2=40com. dc^ii 
40-4-4=10X3=30 1st numerator. 
40 -f- 5=8x2=16 2d numerator. 
40 -f- 8=5X7=35 3d numerator^ 
40-f- 10=4 x^=«56 4th numerator. 
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The new numerators being, written over the common 
denominator, the fractions appear thus |$, £ £, |£ t 
41 Answers. % 

2- Reduce f , T 8 7 , T ^ T V and J to common denom- 
inators. .•...,.,- /> 

J OTO i50 lir44 7 20 8 40 1180 ' 

-ans* -rreu-j T3"5"o"> TTTtf* Tff"8~TTJ TSTtf* 

3. Reduce £, T 8 7 , T \ and -fi to common denomi* 
nators* 

An* 280 &36 311 3S^ 
" s ^ l/I *' ?W| **(?> TJFffJ ,?5V* 

■'pABfrynv r . 

7» reduce compound fractions to simple ones* 

Rule. Multiply all tl>e\ij^i^^prs together for it new 
numerator ; and all the denominators tpgetfier for 'i new 
denonlin^tor, and^iMSitftffe.oi r T lttfc u K) ~ r aDtob-tfi 

-- ■* .^\ *- 

t. Reduce § of | of $■ of •£ "of £ to a simple fraction** 

Numerators 1X3X5X4 x 6= 360, A na 
Denominators 2 x 4 X 6 X 7 X 8z=2688 
2. Reduce ^ of £ of £ of T V of f to r a simple 
fraction, Ans.^ 

case vir. 

Tb reddce a fraction of a lower ^on^^yhation to the 
fraction of a higher, and retain tKe same value. 

Rule. Reduce the fraction to a conipound one, by com- 
paring it with all the denominations between itself, and 
the denomination, to which you : woiU4 reduce it: thmfe* 
ducef it to a simple one by the last casre* 



Examples* 



1. Reduce - of a milled '&£ fraction of a dolh „^ 



fcy comparing it, it becomes §l5f~ of ~ of ~-=* 

10000 *** m H 



■»-J" 



I 



86 VULGAR FRACTIONS. 

2. Reduce i of a grain to the fraction of a pound 
Troy weight- 

i'.i l f i ~l i * 

2 0l 24 Of 20 0I S 01 I —11520 AnS * 

3. Reduce £ of a day to the fraction of a year, con- 
taining 365 days* Ans. ^gj} 

Note* The above questions may be done by reducing* 
the whole number to the same denomination with the de- 
nominator of the fraction, which must be used for the de- 
nominator : over which, place the numerator of the given 
fraction; and it is &e fraction required, 



V *•*■' 



10 

*d©Jk 



1. I^edtf ce§'t>f a jafrl, to the Jfaetiou of a dollar. 



IO - • .^V-,:;^ 4 



10 dimes. 
10 

10O CtS. 

10 






10{rat<tw 



« 



Denom. 10000 tenths of a milL Ans. jjgg^ 

X, Reduce | of a day to the fraction of a year* 

1 year# 
365 



) . : • .. v 




365 days- f . 



.,, ;.ff 



1460 fourths of a dayV -4h*. 



U60< 
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CASE VIII. 

* • t * 

To reduce the fraction of a higher, to the fraction of a 
lower denomination, retaining the same value. 

Rule* Multiply the numerator of the given *frac- 
tion, into the denominators of the compound ones be- 
tween itself and the denomination to which you would 
reduce it, for a new numerator ; which being placed 
over the given denominator, will form the fraction re- 
quired* 

Examples* 
1. Reduce jgggj of a dollar, to the fraction of a 

* tim ' mw o{ I of 15 of 15 of w. 

3)C idfc-iox 1 9= sooo s 

given denom.'lOOOO^To Ans# 
N. B. Invert the denominations between, and multiply 
the numerators for a new qne ; a£d the denominators for $ 
jiew one, and it is don&. 

2. Reduce j^ of a year, to the fraction of a day* 

3 ^ f l, P 1 , . , . ' 36 5X 1X3 =1095=3 

m * i oi m w & ch > nyert i x I Xi^0«ii60=4 

[Ans. 
CASE IX, 

To efcjpress the p#/ue of a fraction in the farts of 

the Integer. 

Rule. Multiply the numerator of the fraction into the 
known denominations of jthe Integer, and divide the pro* 
duct by the denominator, ttye quotient is the value of the 
fraction. * 

Example** 

1. What is the value of ^ of a dollar, 
1 doll, is = loo cts» 

10)900 

•90 cts. Ans. 
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?• What is the value of f of an cwt*. avoirdupois ? 

Am. 2 qW ll8ib. N l0oz. lOjdr* 

3. What is the value bif-A of a cord of wood? 
» '"w- - • in*; 96 solid ieet. 

. ...,,• 1 t. • - •«»«• 3 qr« 2iti na, 

CASE X. 

To reduce parts of an Integer which are expressed n* 
several denominations to the fraction of a greater 

of the same kind. 

Rule. Reduce the several denominations to the lowest; 
denomination mentioned, for a nuirfrator ; and reduce the 
integer to the same denomination for a denominator. 

Examples. ( * 

1 . Reduce 1 d. 9 cts. to the fraction of an eagle. 

1 dime 9 cts.zzl9 cts. numerator. 1 Eagle x 10 X *0 X 
1 Ozz 1000 cts. denominator, 

nili Ans. 

2. Reduce 2 rods, 12 feet to .the fraction of a mile. 

4ns. ^ 

3. Reduce 10 feet 100 inches to the fraction of a 

A 17380 

cord*. • Ans *5Hi8i. 

ADDITION OF VULGAR FRACTIONS. 

CASE I 

To add fractions having common denominators* 

Rule, Add the numerators all together, divide the sum 
by the common denominator, «the quotient is the whole 
numbers, and the remainder is parts, which must be placed 
over the common denominator. 
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Examples. •;<'* C 

„ . ,, , 9 10 6 5 11 12 , M 

1. Add together jj , 5 , Ts > 5 , Ts , Ts , and s . 

The numerators 9+10+6+5+1 1+12+143=67. 

67~-15=4 T V ^** 

CASE II: 

To add fractions having different denominators* 

Rule. Reduce the fractions to common denomina- 
tors by case 4th, (in Reduction,) use the common de- 
nominator as a dividend ; use! each denominator as a 
divisor; divide, and multiply the quotieiin^Jbjrthe aev-» 
eral numerators, and the sum of all the products is the 
numerator to the common denominator, £n& ia the 
fraction'required. 

Examples. 

, ...134 6 8 10 j 12 1 - % 

, 1. Add 5 , p g , # jjj, £3, and n together, 

2 5 6 a 10 12 14 denominators* 



2 


5 2 


8 10 


4 14 


1 


5 1 


4 5 


■*■ 7 


1 


1 I 


4 1 


2.,> 



1X1X1 X2XtXl'xrX?X3X5tf2%^-cJJ;4dbi^ 

Denom. JVume. 

840-r- 2=420X 1=420 

840-f- 5= 168 X 3=504 

840-f- 6==140X 4=560 

840-f- 8=105X 6=630 -~ v 

840-H0 = 84 X 8=6*2 

840-?»12= 70X10= 700 . " 

840-i-l4=3 60X12=720 

4206 numerator. -^ Ans. 
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% 



2. Addj^gand gtogeAcr, 



u 

Anc. - , __. 

5G0^ ^560 



A W04 284 

Ans f Afif* 55 ^ 2ra> 



3. Add p }> g> jj. and j^ together. 

AnS * 2T72 — 4 2772. 

CASE III. 

.To pdd mixed numbers whose fractions hope common 

{denominators* 

Rdxe. Add the fractions as in case 1st, and the 
whole numbers as in Simple Addition ; then add the 
worn of the fractions to the whole number. 

.1. AddHMj? 111^9^ and 80| together. 

Whole numb. Fraction*, 
104 & 

111 16 

96 14 

80 16 

S T V sum of the fractions. — • 



48-5-20= 2| 



8 



- 3&31 Ans. 

6 2 9 10 

, 2. Add 14-jp If £3* 18^ and T^ together. 

Ans. 56g # 

CASE IV. 

To add mixed numbers whose fractions have different 

denominators* 

Rule. Add the fractions as in case second* and the 
whole numbers as in simple addition ; then add the sum 
of the fractions, to the sum of $he whole numbers, 
^inditisdone. 



VUtfcAK FRACTIOUS; ft 

Examples. 
1. Add ip|, 16§, 17|, 16§, and l$g together. 

Denominator*. 
2 5 8 12 8 



15 4 6 4 



1X5X1 X6X1 X2 X 4=240 com. denominator* 

240^-2=120X1=120 
240+ 5= 48X2=* 96 
240-r- 8 = 30X 6 =180 
240-5-12= 2Oxl0=206 
240-r- 8 = 3QX 7 —210 

806*240= 3^ 
* Whole num. 12+16+17+16+19+ 3^=83^ 

[Arts. 

2. Add 21 J, 6g» 127^ and Ul^^tdgolher. 

v Ans, 14272^ 
CASE v: 
To add fractions of several dencminattofa+ such as 
parts ofewts. ; parts, ofqrs. ; parts of lbs. 6fc. 

Rule. Find the value of each separate fraction by 
case ninth in reduction, and add the several sums to- 
gether as in compound addition* 

Examples. 

1. Add I a cwt. | of a qr. and $ of a lb* together, 

gr. lb. oz. dr. j 

£ of a CWt. 18 *b 2 OOO 
I of a qr. is =0 21 V O O 

f of a lb. is bO 00 13 5% 

* -■■-■••■■■ 

3 21 u $l4m* 
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SUBTRACTION OF VULGAR FRACTIONS. 

CASE I. 

To subtract simple fractions having" common denom- 
inators* 

Rule. Subtract the least numerator from the 
iargest, and the remainder placed over the common 
denominator will be the difference required. 

&rampk$. 



1. What is the difference between ^ and -jg? 



12 \, 10 
:e Detween 

largest numerator H "~ 
smallest numerator 10 



i .. .-- . ' ' - v. -••• •; • 

2 difference =— AnSi 

'"*"*" v ' 22 15 

2, What is the difference between tt and 77 ? 



-t 1; 



• V 



\v V.# 



r |ttl *.* ...... 212# 



< -•_ t 



CASE II. 

Jib subtract <t simple fraction, or a mixed number , 
._ J . /ram a whole number. 

,,Rxjle. . .Subtract the. numerator of the fraction from its 
denominator, and put the denominator of. the fraction un 7 -* 
der the remainder ; and carry one to be deducted from the 
whole number. 

Examples. 
1* Subtract f from 12. , 

3 






2* Subtract 27^ from 32. ._. . ^w. 4|| 
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3* Subtract 12 ^j from 21. 

21 

9 

12— 

10 

8^j Ans. 
4. From 101 take 100^. 

CASE IH. 

To subtract fractions having different denominators* 

Rule. Find the common denominator by case 4th in 
Reduction, and use it as a dividend; and use each given 
denominator as a divispr ; divide, and multiply the quo* 
tients by the given numerators ; then subtract the least 
from the greatest, the remainder is the difference required 
and must be put aver the common denominator. 



Examples. 



1. From g take ~ 

denominator*. 
5)20 45 



4 X 9X5=130 com. denom. 

180-f. 20=9X19== 171 
180-f-45=:4X22= 88 

83 A 
180 AnS " 
v n o 

What is the difference between ^ and j^ ? 

5 1 A 

5-J An »- 



?4 vulgar Fractions. 

case IV. 

To distinguish the largest of any two fractions ', &?c# 
Rule. Reduce them to a common denominator, (by case 
5th in Reduction), and the one that has the largest nume- 
rator is the largest fraction. 

Example. • 
1. Which is the greatest fraction ^or^ ? 

denominator*. 

2)10' 12 ' 

■ »»■ ■■'«» 

5 X 6X2o=60com. denom. 

60-^10-=:6X 9=54 
60^-12=5X11=55 



- ldifl 

9 54 11 $5 11 1 

io = 6o m * i2 = & therefore ^ » *e larger tyed 

* * < * 

CASE V. 

To subtract a mixed number from a mixed number , when 
the fraction which is to be subtracted is greater than 

the one which it is to be taken from* 
Rule* Reduce the fractions to a common denominator, 
use it for a dividend, and use the given denominators as 
divisors, divide, multiply the quotients by the numerators, 
and the products will be new numerators: then subtract 
the numerator of the greater from the common denomina- 
tor, and to the remainder add the lesser numerator : and 
the sum of them must be set over the common denomina- 
tor; and carry one to the whole number, and subtract the 
whole number as in simple subtraction. 

Examples. 

12 "3 - 

1. It is required to take 8y<j from 12- 

denominators com. denom. 1 1 4 -f- ft) = 6 X 1 2 » 72 
19X6X1 = 114 iu4- 6 = 19X 3=57 

,™ 12 72 - , 3 57 

Thus, JJ-JJ3 and g— ni. 



n 
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72 the greatest numerator subtracted from 114 leaves 
42 remainder, to which I add the least numerator, viz. 
574. 42= ^1 and carry one to 8 and subtract it from 
12 the remainder is 3 : thus the difference is 3 T ! f \ Ans. 



Arts. ±± 



2. It is required to take 9^| from 10 J. 

3. It is required to take 1 T 7 ^ from 10^. 

Ans. 8|§. 



CASE VI. 

To subtract when the fractions are of different denom- 
inations ; such as parts of cwt. qr. lb. &fc. 

Rule. Find the value of the fraction (by case 9th in 
Reduction), then subtract as in compound subtraction. If 
fractions happen in finding the value of the parts, reduce 
them to common denominators and subtract as in case third. 



Examples. 

1. It is required to take -jg of a cwt. from 5 of a 
ton. . 

cwt. gr. lb. ox. dr. 

I of a ton=15 
si-tfa cwt.=» 3 16 12 12 tt. 



10 " ~ ^wi..— v» o x« j.* i^. 10 



14 11 3 3^Ans. 

• 6 1 

2, It is required to take jg of a cwt. from 1^ 
GWt - Ans. 12 cwt. qra. 18 lb. 10 02. 10§rd* 



G 
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MULtiPLICATION OF VULGAR FRACTIONS. 

CASE I. 

Rule. Reduce compound fractions to simple ones; 
mixed numbers to improper fractions ; then multiply the 
numerators all together for a new numerator, and the de- 
nominators together for a new denominator. 

Examples. 

3*2 5 1 

1. It is required to multiply - by jg of £ °f J. 

2 - 5 - 1 = 10 X 3 = 30 5 " 

i6 of ? ot 4 « 55i x * * W2 = 512 Antu 

2. It is required to multiply 2| by 1 of §• 

4».h« ■*& 

3. It is required to multiply j^ by ^ 

4. Multiply j by : Ans. ^ 

DIVISION OF VULGAR FRACTlbNS. 

Rule. Reduce compound fractions to simple ones, mix- 
ed numbers to improper fractions, then invert the divisor 
(that is put the numerator for the denominator) and mul- 
tiply the numeratoi s together for anew numerator, and the 
denominators together for a new denominator ; and the 
fraction tjius found is the quotient required. 

Examples. 

1. Divide - by g # 

6 . . . ' 8v 1 = 8 4 . 

-mvertedis jg-^ jgrz-g-A.. 

. . 5 7 

2. It is required to divide j by j^ 

7 . , . 10v5 =50 _l . <• 
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1 3 ' 

3. It is required to divide 10 by 5 of -^ 

Ans.SSj. 

01 6 3 

4. It is required to divide 10^ by 7^ 

Ans. 1^. 



MISCELLANEOUS QUESTIONS IN VULGAR 

FRACTIONS. 

1. A schoolmaster being asked one day how many 
scholars he had, made answer that \ of them sat on 
one seat, T V on another, \ pn another, T 3 ^ on another, 
and 6 on another ; I demand the number his school 
consisted of* 

^=54+ 6 =60 Ans. 

2. A man, having returned from a journey, was 
asked by a friend, what his expences were ; the an- 
swer was, that he spent hi Boston f of his money : 
between Boston and New York £ : in New York T ^: 
beyond New York •£$* and he brought home g 40 : I 
demand the sum he carried,, and also what he spent. 

Am* $>160 carried. 
120 spent* 

RULE OF THREE IN VULGAR FRACTIONS. 

Rule. State the question as in the Rule of Three 
Direct, (or Inverse Proportion, according to the na* 
ture of the question) and then invert the divisor, and 
multiply the numerators together, and the denomina- 
tors together, and the fraction thus found is the fourth 
term or answer* 

i2 
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Examples. 

1. If | bushel of corn 'cost -rVV °f a dollar^ what 
will 4 of a bushel come to ? 

i • — ■ i • 2 X 75 x S = 450 1 • 

* inverted » = -^ - J - ^ _ » !-,*«,. 

2. If 10J bushels of potatoes cost £3£ ; how many 
may be had for 8124 i 

. 4100 4 _44 

Am - i5T= 39 io4- 

3. If i of | of a ship is worth {of 16000 dollars ; 
how much k f of £ of her wojth ? 

+ Arts, g 4571-4^8|f . 

SIMPLE INTEREST. 

Interest is a premium paid to the lender by the 
borrower, for the use of money lent. Simple Interest 
is reckoned at 6 per cenu that is, at the rate of 6 dolls* 
for the use of 100 dolls, one year; and so in propor- 
tion for a longer, or shorter time* or for a smaller, or 
larger aum. . . 

Principal is the money lent. 

Rate per cent, is the price agreed on. 

The amount is the principal and interest together. 

CASE I. 

The principal and rate given to find the Interest for one 
year, or more, &c. 

Rule. Multiply the principal by the rate per cent and 
that product by the number of years : the last product 
pointed, according to the rule of decimals, will be the 
answer for th^t time, in dollars and parts of dollars. 

Examples. 

\. What is the interest of 822.16 cc&ts for one year, at 
• % per cent per annum ? 



SIMPLE INTEREST. n 

&, ct*. 

22-16 principal, 

•06 rate per cent. 

1-3296 

1 time 



gl -3296 = gl-32-96 Answer. 

Note. 6 per cent is = *Q6 of a dol. or 6 cents on the 
dollar, and 7 per cent, would be *07, &c. 

2. What is the interest of £223- 1 4 c^. f or 5 years, at 6 r 
per cent* per annum \ 

^ Time. JO. 
8223-14X-06 *■ 13-3*>84X5 « 66-94*2f Ans* 

3. What is the interest of 123 do!. 10 cts. 1 mill, for 7 
years, at 9 per cent, per annum. I 

Ans. 877-55-3t 

- rtf- 

CASE II. 

When the amount is required. • 

Ruli. Find the interest as in case first, and to it add the 
principal, the sum is the amount. 

1. What will Bio- 15 cts. amount to in 12 years, at 6 per 
cent per annum ? 

810-15 

•06 , 



'6090 
12 



7-3080 interest 
10- 1 5 principal addfeb 



Ans. 817-4580 amount. 

2. What is the amount of 81*12 cts^ for \2 years, at. 12 
per cent per annum ? '" 

Ans. g2'73-2f. 

3. What h the amount of 8342-17 cts. for 3 years, at $ 
per c$at per annum ? Ans. 8307-55 -5.f 



r 
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CASE III. , 

When there are year«, month* and day* in the time* 

Rule 1st. Reduce the days and months to the decimal 
of a year, then multiply the principal, rate, and time togeth- 
er, the product pointed for decimals according to rule will 
be the answer. 

Rule 2d. Find the interest for one year by case first, 
then for the months, take the aliquot parts of the year: 
and for the days take parts of a month, add all the parts 
together, the sum win oe the answer. 

Examples fy rule 1 st, and then by rule %d* 

1 . What is the interest of 86-22 cts, for, 2 years 6 months 
10 days, at 6 per cent per annum ? 

years ma. day* year* IP. ets. cts. tn* 

3 6 10 5= 2-527 X6-22X '06 = 94-3.f Ans. 
The same question by rule 2d. 

86-22 principal. 
4 V ' •" -06 rate, 

months. — — 

6 = i of a year. £)*S7 3fi I year's interest. 

•7464 2 yea?'? interest- 
•1.866 6 month's interest. 
•0103 J\ 10 day's interest. 

•94-Stinterestftr 2yr.6 mo. lOds. 

2. What is the interest of gl 0-10 cts. for 10 years, 1 * 
.months, at 9, per cent. ? 

year 8. mtks. years. U. e. c. c. m. 

10 : ll = 10-916XK>'K>X , 09s=89-92-2t Ans. 
The same question, by rule 2 A 

dolls, cts, 
10-10 

•0? . . _ 

months; ■ - * 

6=| of 1 year. y)-9090 l year's interest. 

10 

9-0900 10 " . " 

S«|of6mo. £)0-4545 6 months' " '.-. 

3=|of6 " i)0-2277t 

*$9-9237t Ans.9-92-3,t 
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3. What is the interest of £2t3-23 cts. for 3 years, 12 
days, at 10 per cent ? Ans. 864-67 cts. -9tm. . 

The same question, by rule 2d. 

Ans. 864*67 cts. 9f in* 

4. What is the interest of 823-23 tfts* for 1 year 9 too. at 
6 per cent. ? Ans. R2-43 <rts. 9t m. 

The same question, by rule 2d. 

Ans. 82*43 cts. 9 m. 

5. What is the interest of 8121-11 cts. for 2 years, 7 mo, 

at 5 per cent. ? Ans. 8 1 5*64 cts. 3f m. 

The same question, by rule 2d. 

Ans. 815-64 cts. 3 f m. 

* CASE IV. 

Thus fetl have considered 30 days a month, and 12 
months a year, which is the general method in .easting 
interest: but by this method 5 days are lost in a year; 
1 2 x 30^=^360 days : which in large sums would amount to 
something worthy of notice. 

To cast interest for any number of day s^ allowing three 
hundred sixty-five days to a year. 

Rule. Reduce the given number of days to the decimal 
of a year, which contains 365 days: then multiply the 
principal, rate, and time together, point off for decimals 
according to the rule, and it is done. 

Examples. 

1. What is the interest of 8^1 '20 cts. for 27 days, at 9 
per cent, per annum. 

27 days is — s -0739. 

365 

82 1 -20 X -09 x -0739 «• 1 4 cts. 1 1 mill Ans. , 

2. What is the interest of 8*2-06, for 3 years 141 days 
at 6 per cent, per atmum ? * 

Ans. 82*45 1. 

&'<Whftt is the interest of 83*03, for 136 days, at ^per 
cent per annum ? '-'"<. 

Ans. -06 cts. 7f mills. 



I 
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CASE V. 

. When the time is months, and the rate fier cent* is six* 

Rule. Multiply the principal by half the number of 
months, (which is just equal to the rate for the time when 
the annual rate per cent, is si*) if the months are odd, an- 
nex *5 to the right hand, the product is the interest for the: 
time. 

Examples. 

}. What is the interest of 21 dollars for 10 months, at & 
per cent, per annum I 

f)10 months=*05 X821=gl*C5 cts, An*. 

7. What is the interest of 250 dollars 11 cents, for 16 
months, at 6 per cent per annum ? 

An*. % 20*00 cts. 8f m. 

S, What is the interest of g 12 i* 12 cents, for 21 months,, 
at 6 per cent, per annum. ? - 

Ans. 8 12*71 cts. *7t m. 

4. What is the interest of 9 dollars, 9 cents, for £ months, 
At 6 per cent* per annum I 

Ana. '40 cts. 9f m. 

CASE VI. 

When the time is months, and the rate any other than side. 

Rule. Find the rate for the time by proportion, Say, 
as twelve months is to the rate per annum, so is the given 
number of months to the rate for the time. 

Examples. 

1. What is the interest of 826*21 cts. for 8 months, at 
9 per cent, per annum ? * " 

To find the rate for the time say * , • . . 

Month*. Per cent. Months. 

As 12 : 9 : : 8 r $ the rate for that time. 
826-21 X '06 T3Xe=&\'57-2 Ans. 

2. What is the interest of 812-1 1 cts, -for 21 months, 

at U per cent* per annum ? 

An*, 8233 -It tn. 
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3. What » the Interest of 1 VI dplb. for 13 months at 10 
per cent per annum I Ant. 1 2*02*5. 

4. What is the interest of g 19 for 22 months, at 12 
per cent, per annum I Ana. 84*18 cts. 

CASE VII. 
When endorsements are made on notes, &?c, 

RuLia i. Find the amount df the note to die end of the 
first year ; and find also the amount of all the endorse- 
ments (made in that year*) ami subtract the* amount of the 
endorsements from the amount of the note, the remainder 
will be a principal for the second year : then proceed from 
"year to. year ; the last principal thus found will be what is 
due on final settlement. By this method the endorsements 
are applied to keep down the interest. 

Rui/& ii. By a statute of Massachusetts, the following 
rule is established to cast interest upon securities, where 
endorsements have been made, viz. find the interest upon 
the note to the time of the first payment, and add it to the 
principal ; and from the sum subtract the payment at that 
time made* 

Note. If the endorsement is not equal to the interest 
at that time due, the interest is cast to the next endorse* 
ment, and die two endorsements are added together, and 
their sum is subtracted $ the remainder forms a new prin- 
cipal, interest on which must be cast to the next endow- 
ment, &q. the next endorsement must be taken therefrom j 
and thus proceed through the whole. 

Examples h\f thejirst method; \ 

1; Mr. Jenkins borrows of Mr. Thorndike 1000 dollars, 
and promises to pay it to him in one year, at 6 per cent. 
Mr. Jenkins in six ntonths after, is able to pay 500 dollars, 
and actually pays it, arid it is endorsed on the nirte : at the 
end of the year settlement is demanded ; for what sum is 
settlement made ? ! 

1000 x 06 XI year^g60-|- 1000= 1060 amount of note.' 
pOO x '06 X *5 do; s=s 15 +500 = 5 1 5 do. of endorsement 

Ans. g$45 due on settlement. 
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r The same question by the second method: 

81000 x '06 X6 mo.=83p+ 81000= g 1030 amount in 6 
months, 

500 endorsement sub. 



85 30 new principal. 

g530X'06x6mo.= gl5-904-g530=:&545-90 due on set- 
tlement. 
-90 cents difference in the two methods. 

By method first. 

2. Mr. Jenkins borrowed of Mr. Thorndike, 820000 for 
one year at six per cent, per annum ; in three months after, 
Mr. Jenkins is able to pay 5000 dollars and Mr. Thorn- 
dike is willing to receive it, and it is endorsed on the note: 
at the end of the year, settlement is made ; I demand the 
sum due on settlement. 

820000 X 06 X 1 year=8 1200+g20000c=g3 1 200 amount 

of note.. 

85000 X -06X 9 mo*=«2254-5O00==:5225 amount 
of indorsements. : 



Ans. gl5975 due on 
settlement. 

Example second, by method second. 

820000 X' 06 * 3 mo.=3©0+26OQO=&2OSOOam'tin3 mo. 

5000 endor. sub. 



^15300 new pnn* 

8l5300X^X9|iio.rr8688-5-f 15300=815988-5 due on 
settlement. g 13*50 difference in the two methods. 

N f B. The reader will observe that the two methods do 
not. agree, and jtfee reason is obvious : in the first example 
by method first, Mr. Jenkins pays Mr. Thorndike 500 dol- 
Iai$ si* months befpre his note was due, and on settlement 
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Mr. Jenkins charges Mr. Thorndike with the use of 500 
dollars, six months, in addition to the principal 'turn tlieft 
paid, {and I conceive it ji^tajid righ^forhc migkt h«ve 
put the 500 dollars to use, to some* other person, and not 
have paid Mr. Thorndike tiil hie note was due; and then 
he certainly would have had the amount of 500 dollars to 
have met Mr. Thorndike's demand, ▼«• S-.l5>)«Hd Mr. 
Thorndike would demand of him 1000 dollars and one 
years interest, viz. $1060— 8515=8545 dtoe on settlement, 
same as by method first 

Note ir. By 4he second method th* interest of 1000 
dollars is found for the first six months, and added to the 
principal, and then tfce 500 dollars is subtracted, and in- 
terest is cast on the remainder for the remaining six 
months ; thus it is obvious that the 30 doljarsinlerest, that 
was added at the expiration of the first six months, abso- 
lutely became a part of the principal, and carried interest 
the remaining six months ; and of course jnakes t}ie differ- 
ence in tthe two methods* 
830X'0$x<> months=-90 cents the difference ,as before. 

Note nt. In the second question you will see that the 
difference in the two methods is 13 doHs. 50 cents; and it is 
the interest of the 300 dollars which was added at the ex- 
piration of the first three months, when the endorsement 
was made, and of course it became a part of the principal, 
and bore interest the remaining nine months. 

8300 X 'OS X9 **onths=rg 13"5Q, 

These notes will be abundantly sufficient to explain the 
cause of the difference in the two methods of operation ; 
and i submit it to the pubiick to judge of the correctness 
of the two methods alluded to. 

^ For my own pair I cannot conceive any propriety in ad- 
ding the interest to the principal, till one year has expir- 
ed : and I do not see any injustice in the creditor's paying 
interest for the money received within'the year, if the debt- 
or pays him interest for all the money received of him, to 
the end of the year : therefore I give my preference to the 
first method of operation. 
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CASE VIII. 

To find the amount of a note by the help of tables, shew- 
ing the amount of it front- 1 to 30 years, inclusive. 

TABLE, 

Shewing the amount of one dollar for any number of years from one, 
to thirty years : at six per cent per annum, simple interest. 

* * 

years, amount, 
16=251-96 

•17— 2-02 \ 

18= 2*08 

19=*= 3*14 

50= 2*20 

51= 2-26 

22= 2*32 

53= 2-38 

24= 2-44 

25= 2*50 

26= 2*56 

27= 2*62 

28= 2-68 

29= 2*74 

30= 2*80 

The use of this table is plain, for if one dollar will a- 
mount to S 1*06 in one year, ten dollars will amount to ten 
times that sum for the same time, &c. 

TABLE, 

v 3hewing the amount of one dollar from 1, to 12 months, at six per 

cent, per annum, simple' interest. 

amount. t 

1*64 

1-045 

1-05 

1-055 

1*06 



years. 


amount. 


1=21*06 


2— 


1-12 


3 = 


1*18 


4= 


1-24 


5— 


1*30 


6=« 


1*36 


7— 


1*42 


8== 


1*48 


9= 


1-54 


10= 


1*60 


11 = 


1*66 


12= 


1-72 


13 = 


V7S 


14= 

• 


1*84 


15— 


1*90 



mo., amount. 


mo. ^ 


l=gl*005 


7 ! ' = ^ 


2= 1-01 


8 = 


3= 1*015 


9— 


4= 1*02 


10= 


5— 1*025 


11 = 


6= 1*03 


12 = 
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Examples. ^ ^ 

1. What wilM6 dollars amount to in six yfears at 6 pe* 
cent? 

gl in 6 years amounts to gl-36x I6g=g2l-76 Ans. 

2. What will 31 i dollars amount to in 9 years at * per 
cent ? 

gl in 9 years amounts to 8 1-54x82 11 =8324-94 Ans. 

3. What will 25 dollars amount to in 10 months at 6 per 
cent? 

81 in 10 months amounts to gi-05 xS2*~S 26 ' 25 Ans. 

4. What will 61 dollars amount to in 7 months at 6 per 
cenjt ? 

£1 in 7 months amounts to gl-035Xg61 =£63-135 Ans. 



COMPOUND INTEREST. 

Compound interest is the interest of the interest : 
when interest is not paid yearly it ought to become 
a part of the principal* 

Rule. Find the interest of the principal for otic 
year* and to the interest add the principal, this sum 
will be the principal for the second year ; thus con- 
tinue to add the last interest and last principal togeth- 
er, for a new principal, until you have found the a* 
mount for the number of years required : from the 
last amount subtract the first principal, and the re- 
mainder is the interest sought* 

Examples. 

1* What is the compound interest upon 100 dollars, 
for 3 years, at 6 per cent, per annum I 



1 



lot COMPOUNB INTEREST. 

100 1st principal. 
•06 

• ■ 

600 1st interest. 
10Q* 1st principal added* 

106-00 2d principal. 
•06 



6*3600 j 2d interest. 
106* 2d principal added* 



«fe 



H2«36CK> 3d principals 
•06 



6»r41600 3d interest. 
It 2*3600 3d principal added. 

119-101600 3d amount. 

100-OOOOda 1st principal subtracted* 

■ i i i h i i 

Ans. gl9*101fr 

Method second. 

Rule. Find what aliquot part the rate per cent, is 
of one hundred : divide the principal by the aliquot 
past, or parts, and set the quotient* or quotients under 
the principal, the same as quotients in short division ; 
add the quotients and principal together, the sum is 
the second principal ; divide the second principal in 
the same manner, by the aliquot parts, &c. the sum of 
the quotients, &c.is the second principal ; thus con- 
tinue till you have found the amount required, from 
'which subtract the first principal, the remainder is the 
interest sought. 

Examples* 

1. What will 112 dollars amount to in 4 years, at 
6 per cent, compound interest i 



COMPOUND INTEREST. 
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5 per cent, is equal to 

1 per cent, is equal to | of 5 \ 



i 



5 per cent, is equal to 

1 per cent, is equal to f of 5 | 



TIT 



1 



5 per cent, is, equal ta 

1 per cent, is equal to ^ of 5 f 



5 per cent* is equal to 

t per cent, is equal to 7 of 5 \ 



i 



112*00 

5*601. , . . 

i-i2/ 1 y earsmt ' 

1 1 8*72 1 st. amounts 
5*936 1 ftJ , . «, 



125*843 2d amount. 



133*393 3d amount* 



ar r sin. 



8141*395 Ans. 

■ ■■'*%> WfcatTis- ttie amount of $2*12 cents for 4 years at 
12 per cent, per annum £ Ans. $3*33*4f. 

3. What is the- compound interest rf 833*33 cents 
2 yfcars at 10 per cent. ? Ans. S56*99*9f. 

4. What is the amount, of JS6'66 cents 2 years at 9 
per cent, per annum ? Ans. $7*91 .2f. 

Method Third. 

TABLE, 

Shewing the aihount of one dollar for any numBer of years under 
thirty, at six per centner annum, compound interest. 



J~j 


51*06000 


16= J 


S2-54035 


2= 


1.12360 


17= 


2*69277 


3= 


1*19101 


18= 


2-85434 


4= 


1*26247 


19= 


3*02559 


5=, 


1*33822 


20= 


3*20714 


6= 


1*41852 


21=t 


s 3*3995fc 


7= 


1*50363 


22=* 


3*6035$ 


8= 


1*59384 


23= 


3*81975 


9= 


1-6894S 


r 24=- 


4*04893 


lO- 


1*79054 


Sf5T= 


4*29l&7 


ll^ 


1*89829 


26= 


4-54938 


12= 


2*0121$ 


27=. 


4*82234 


13<= 


'2*13292 


28= 


5*1 116$ 


14= 


2*26090 


29= 


5-41838 


15= 


2*39655 


30= 


5*7434& 



k2 
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110 SINGLE FELLOWSHIP, ~ 

The use of this table is obvious, for if one dollar in oner t 

two, or three, &c. years, will amount to the sum which 

N stands against the particular year, it is evident that any sum 

s of dollars multiplied by the amount of one dollar for the 

same time will be the amount required. 

- * - • • 

Examples' 

* . What will 50 dollars amount to in 6 years at 6 per 
cent, compound interest ? 
81 in 6 years amounts to gl -41852x850=^70-926 Ans. 

2. What will 505 dollars amount to in 5 years at 6 per 
cent, compound interest ? 

$1 in 5 years amounts to g 1 -33822 Xg505=g675*80 If 

Ans* 

3. What will $223*22 amoupt to in 4 year* at fcper cent, 
compound interest ? .'..',_...* 

gl in 4 years founts to gl -26247 Xg222«22=g280'546f 

Am, 



SINGLE FELLOWSHIP. 

Single Fellowship teaches to find the gain or loss 
of each, of several persons, who have joined their stocks 
for an equal time in trade. 

Rule* A» the sum of all their stocks is to the sum 
ef gain or loss, so is each man's particular stock, to his 
particular share of the gain or loss. 9 

Examples. 

1. A. B. C. and D. joined their stocks, and bought 
367 barrels of beef which they sold at &2'75 advance 
upon the barrel ; A.'s stock was 562 dollars ; B.'s 
646 dollars ; C.'s 394 dollars ; and D f !s GOO dollars : 
I demand the share of each i v 



» 4 




DOUBLE FELLOWSHIP. 



in 



367 barrels of beef at.ftWff cents advance=gl009*25 
2562 A*'s stock. [gained. 

646 B.'s do. 
394 C.'s daw 
600 D.'sdo. 

doll*. CU. 

1009*25 
1009*25 
1009*25 
1009*25 



As 2202 
2202 
2202 
2202 



dolh. dtdUrCt*. 

562 : 257*58 T V^ A.'s share. 

646 : 2960S t \Vt B.'s " 

394 : 180*58/ ¥ V* C.'a 

600 : 2/5*00 - D/s 



u 



1009.25 /wa/T 



N. B. To prove single, or double fellowship ; add the 
several shares of the gain, or loss together ; if the sum is 
like the sum that was gained, or lost) the -work Is right. 

JB. Three men built 4 ship which cast 4560 dollars. j 
\ of her belonged to A. : f to B. : and the remainder to 
C. : they agreed to give her a cargo of lumber worth 
1270 dollars,, in proportion to their shares ; and send 
her to the W. I. She was lost : I demand the losa of 
each* .i 
4ns> A. lost 81457*5 : B.lost £2332: C. lost &2040-*. 



DOUBLE FELLOWSHIP. 

Double Fellowship teaches to find the shares of gain, or 
toss of several persons, who hive joined their stocks in 
trade for unequal times. s ^ 

RtTLB* Multiply each man •* stock by the time it was in 
trade ; then say, as the sum of the products is to the gain 
or loss* so is the product of each man's stock and time, to 
his share of the gain or loss. 



C 
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DOUBLE FELLOWSHIP 



Example*. 

1, A» commenced trade with a capital of 500 dol- 
lars : in 1 month after, he received B. as a partner,, 
with a capital of 450 dollars ; in 3 ntomh* after this 
they received C. with a capital of 90© dollars ; they 
traded 4 years from the time that A* commenced 
business, and gained 3420 dollar*; I demand 
gain of each I 



* 9 

A.'s stock multiplied by the time 
B.'s stock multiplied by the tint* 
C.'s stock multiplied" tJj'^e time 



8t»eb+ tfo. 
500X48: 
450 X#t\ 
900 X44: 



24000 A.V 
21150 B.*e 
39600 C/* 



884750 



dtlls, doB»,ct$> 

84750 ; 3430 : t 2400O •. 968<40$JH$ A-' 8 ahart* 

84750 : 3420 M 21150 : 853<48Htt£ B * V do * 
84750 : 343® : t 39609 i 15t8tttf£i$$ C.'s k 

2. A. began trad* with a eapitai of 1300 dollars $ 
he traded 9 month* and died u B. eflferod the family 
$0 continue the business^ if they would* aftow lite time 
to be eoual to A.'s stock ; and divide the gain aceord-' 
kftgiy j rt was so agreed, and h& continued btoslfeees ••* 
year and 3 months from the death of A* : I demand 
the share of each, allowing the gain to have been 392: 
dollars* 

A.'s capital 1306' dollars and in trade 2 years*- B.'s- 
time valued ftl 300^ aud in trade, 1 year and 3 mo* 

llie hefcsof A.fcad 8f4f«23^#ft* 
B* 8150-76414** -*** 
3* B* and D»« joined stocks, viz. 500 dollar* eaeh ; 
they traded 2 yearey and B.took out one fifth of hi* 
stock, aftd they continued their trade a years longsery 
and gained 627 dollars ; what is the share of each-? 
Am. A.'s share £&33*51?V> and B.'s JS293-48^. 



t"\ 



PRACTICE IN AMERICAN MONEY. 113 

PRACTICE IN AMERICAN MON£Y. 



TABLE OF 

i Cent is ± 

2 do* is = 

3 do* is a 

4 da. is s 

5 do. is = 

6 do. is = 

7 do. is = 

8 do. is = 

9 do* is s 



PARTS OF A DOLLAR. 



tn 


[ 10 Cents is = T V 


i 

77 


20 


do. is = 7 


* 3 - 


30 


do* is =35 t7 


1 

TT 


40 


do* is = | 


l 
¥7 


50 


do* is =s ^ 


3 

77 


60 


do. is s £ 


TT'O 


70 


do* is ss ^ 


A 


SO 


do* ka) 


9 

77*1 


90 


do. is «t iV 



CASE I. 



gPfc * f A* ^ricc? £» ccnf*, and the quantity whole number* ; t 

or i/* f Aer* are fraction* in the quantity* 

9neh a*\l i>&c. 

Rule. If the quantity is a whole number multiply the 
quantity by thfc numerate* o£ the fractional part, that the 
cents are of a dollar, and divide the product by the denom- 
inator of the same fraction* the quotient is the answer in 
dollars, Sec. If the quantity has a fraction such as § £ £ 
Sec. express them decimally and divide as before. 

Examples. 

K What .will 29 bushels of corn come, to aft *30 cts. 
per bushel ? 

30 cts* = T V 29 bu* 

3 

10)8/ 



JSa-TOiJ/w* 

2. What will 126| yds. come to at *20 cts. per yard ? 

20 cts. s= })126 # 5. quantity. 

S 25-20 jfrw. 

3. Whatwill 256 yds* come to at *1 5 cts. per yard ? 

Ans. g 38-40. 
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1 14 PRACTICE IN AMERICAN MONEY. 

4. What wiH 7,9 bushels come to at *65 cts. per 

bushel? Ans. $ 51-35. t 

5. What will 10 bushels come to at *90 cts» per 
bushel? Ans. g9. " 

6. What will 14 bushels come to at -95 cts. per 
bushel? , Ans. g 13*30. 

CASE II. 

When the price is dollars and cents. 

Rule. Multiply the quantity by the dollars, and for tho 
cents work as in case first: add the two quantities together 
the sum is the answer. 

Examples. 

1. What will 22 thousand boards come to at $59-2,1 
cents per thousand ? 

25 cts* as i)22 quantity 

9 dol. 

19a* 

£•50 



$203*50 Ans. 

2. What will £0 barrels of cider com* to at $2*16 
a barrel ? Ans. 8 43*20; 

3. What will 122 bushels of corn come to at $52*25 
per bushel ? Ans. (5274*50 

CASE m. 

When the quantity has several denominations, such as cwt. 
gr. 16a. life, and the juice has dol. cts. &c. 

Rule. Multiply the dollars in the price into the whole 
numbers of the quantity ; and worjt for the cents* in the 
price as in case first : for the parts in the quantity divide 
by thfr aliquot parts of the price of one whole number : 
add the several parts together, the sum is the price of the 
whole. 



TARE AND TfcET/ 1 15 

? Examples. 

1. What will 9 cwt. 3qr. 12lbs. of sugar come to 
act 8 12*35 cts. a cwt. ? 

30 cts* = T V of 1 dol. T V)9 cwt* 

12 dol. 

fper cwt. 

108 price of 9 cwt. at 12 dol. 
•05 cts* = i of 30 cts. £) 2*70 price of 9 cwt at 30 cts. 

•45 pr^ of 9 do. at 5, do. 

s S5HM5 price of 9 do. at g 12-35. 

For the parts in the quantity say— 

d % c, 

2 qr. = $ cwt. |)12*35 price of 1 cwt. . 

*•' -i •' 

1 qr. sss £of2qr.|) 6*1 7'5 price of 2 qr. 
14 lb. = i of 1 qr. |) 3-08*7f price of 1 qr. 

154*3 



price of 14 lb. 



g 10*80*5 price of 3 qr. 14 lb. 
• 1-11*15 price of 9cwt. at 5S 12-35 

Arts, i 121*95*5 price of 9 cwt. 3 qr. 14 lb. 

2. What wjll 132 yds* 1 qr. 1 na. fcf cloth come to 
at J5 5*45 cents per yard ? Arts. $ 666-60*2. 



TARE AND TRET> 

Tare and tret are allowances made the buyer by the 
* seller, for the weight of the boxy cask, fee. 

Tare it an allowance for the weight of the cask; 
and is generally at a certain rate per cwt. or per bar* 
rel, 8cc. 

Tret is an allowance for the waste by dust, and is 
generally at the rate of 4 lbs. per every 1 04 lb. fkc. 



1 1 6 TARE -AN© TRETy 

Cloff is an allowance made Ihe buyer for the turn 
of the scale, and is generally at 2 lb. per 3 cwt. 

Gross is the whole weight of the goods together 
with the weight of the cask, or box, &c. that contains 
them. 

* 

Suttle is when part of the allowance is deducted. 
. Neat is the remainder after all deductions are made* 

CASS I. 
When the tare is -at a certain rate per hhd. &?c. 

Rule. Multiply the allowance per box, &c. by the num- 
ber of boxes, fee. then subtract the product from the. gross 
weight, the remainder is the neat weight required. 

Examples. 

1. What is the neat weight of 3 Khd. of tobacco, 
which weigh 13 cwt. 2 qr. 27 lb; tare at 1 cwt. 1 qr# 
per hhd. ? ' % 

crmt.qr. lb. c-wLqr, crwt.qr.lb. 

13 2 27— 1 1x3=9 3 27 Ans* 

2. What is the neat weight of 910 bags of India 
sugar, each weighing 1 cwt. 2 qr. 20 lb* tare at the 
rate of 15 lb. per bag ? ' Am* 1405 cwt. 2 qr. 14 lb. 

case fir. 

» 

When the tare is at a certain rate per cwt. 

Rule. If the rate per cwt. is an aliquot part, divide the 
gross by the aliquot part, or parts, and the quotient, or 
quotients will be the tare of the whole, which must be sub- 
tracted from the gross ; the remainder will be the neat 
weight required. ; , 

Examples. 

1. What is the neat weight of 19 cwt. 3 fr, 36 lb. 
gross, tare at 2 qr. per cwt. •? 

crot. qr. lb. 

5 qr. = | of 1 cwt. £)19 3 26 gross 

9 3 27 tare subtract. 



An*» 9 $ 2f neat. 
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TARE AND T1£T, . IVT. 

£. Wl?at is the neat weight of 347 bag* of sugar, 
each weighing 2 ewt. a qr. 12 lb. taie 21 Ik per tag J " 

Arts. 926 cwt. 1 qr. 13 lb. 

CASE III. 

When the tare i* at a certain rate per cwt. and is n* 

aliquot part. 
Rule. Say bysimple proportion as 1 12 lb. is to the rate 
pert cwt. so is the number ef lbs; gross to the tare requir- 
ed; which being sutoacte4 Iroin the gross, the remain- 
der is neat. . . 

Examples. 

1. What is the neat Weight 38 cwt. qr. 4 lb. of 
tobacco at the rate of 1 1 lb. per 112 lb. ? 

vwt. qr.lfr , 

38 4=4260 pounds. 

lb. lb. lb. 

As 112 : 11 : : 4260 : 418 T 4 T 4 ¥ tare. 

». lb. lb. cxtft- qr, lb. 

4260^418 T y*:*3«41 1 « [ % neat=34 1 5-&V <&**• 

-\. CASE IV. - 

When tart and tret are allowed. 

Rule. Fjnd and subtract the tare, as in the pre- 
ceding cases ; the remainder is suttle, divide the sub- 
tle by 26 (N.-B. T £ T =>VtO The quotient is the tret, 
which subtract, and the remainder is the neat weight* 

Examples. 

1. What is the neat weight of 5 cwt. 2 qn of allura ; 
tare 12 lb. per cwt ; and tre* at the rate of 4 pounds 
per every 104 ? 

cwt. gra. lb. lb. lb. lb. lb. 

5 2*616. As 112 f 12 : : 616 r 66 tare 

. v lb. lb. lb. lb. lb. lb. 

and 616-^66«550 suttle. 550~26=21*V tret. 

lb. lb. lb. cwt.qi'S. lb. 

and 550— 2i 5 \= SB 528|f neat=-4 2 24|f ^a«. 



fie ~ wsKoasm^ 

2; What is the neat weight of Stt cwt. 1 ajft &<Ub. 
•office ; tore 1,5 4b. per «fru mad* tret 4 lb. per 1 04 > 

CASE V. 

W%en far*, free and elqjf are allowed. 

Rule. Find and subtract the tare and tret as in 
the preceding cases, and -divide the remainder by 16$ 
ttfte quotient -is .doff* which subtfraO^d the remainder 
is the neat weight sought. 

Examples. 4 , 

1. What is the neat weight ~of lO cwt. : tare 14 Uu 
per cwt. : tret 4 lb* per 104 : and doff 2 lb. per every 
3 cwt. ? 

cwt. qr.lb. 

, t4lb.«*£ of 1; cm* £)10 Q gross., 

11 <) tare sub. 

lb. lb. *wt. qrs* S3 

As 112 z 14 :,: 8 3 : 1 9^ tret sub. 



****** 



twt. lb. nxut.fr. Hu B 1 lbjfc 

As 3 r 2 u fi 1 1%V : ^ ° 5 tW* ^ofc 



jia*. & l 12 T y T V neat 



DISCOUNT., 

Discount is a certain sum of money- jib&ted for file 
ready payment of money tlue at a future, time* . 

'CASE I. ' , " 

Rui,£. As the amount of 100 dollars for the time 
given is to 100 dollars ; so is the given sum, to its 
present worth s subtract; the present wpfrth from the 
jjiven 4 stim, the remainder is the> discount* 



n 



'"' Examples^ 

U A, owes B. 1000 dollars payable in one year : 
A. offers to pay the ready money if B. will make dis- 
count at 6 per ©enu : I dfeittand the discount to be 
made ? 

dolls, dolts. dolls. dolla. 

As 106 : 100 : : 1000 t 943*39 T Vr present worth. 

dolls. dolls. . - dolls. 

And 1000—943*39^ =» 56*6(>tVV discount. 4ns. 

N. B.- It is thought by many* that the interest of the sum 
for the, time, is the discount which ought to be made : but 
tius is an error. I shall here observe if B. had discounted 
4he interest oi 1O00 dollars for a year, the discount would 
have been GO dollars ; and he would have had but 940 dol- 
lars in ready money, which allow him to receive, and put 
frt interest to a third person ; and at the end of a year he 
j^Quld receive but ft 9p6>40 cents for the 1000 dollars^ 
therefore be weeive^ g3*60 less, than he would-have re r 
ceived of A. had it refrained m : bis hands : But allow B- 
to receive 943 f 39^ T cents of A. in ready money ; and put 
■' it at interest to D. in one year it would amount to just 
1000 dollars.: Therefore by this wile neither party suffers 
any injury. 

2. What discount must be made on 560 dollars due 
in 9 months ; discount at 8 per cent, per annum ? 

'". .;'.- Ans. &31*69 T VV cts. 

RULE H. 

As the amount of 100 dollars for the time and rate 
per cent, is to the interest of 100 dollars for the time 
and at the rate per cent* so is the given sum- to the 
discount to be made. 

Examples. 

1. What is the discount upon 1000 dollars due in a' 
year : at 6 per cent per annum ? 

t doUs. dolls. dolls. doVs.cts. 

1D6 ■...:. 6 ;: 1000 : 56-60^ Ahs* 
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J90 EQUATION OF PAYMENTS. 

2» What is the discount upon 560 dollars due ^ 
months henee ; at 8 per cent, per annum ? 

Ans. $3V6$j&. r 
3»: What is the discount upon 75 dollars due in 3 
years : at 3 per cent* per annum ? ', 

Jns. S56»l 9//y 
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EQUATION OF PAYMENTS. > 

The use of this rule is to find a certain' ; time, to 
jrfeke a payment of several" sums of mop?y at once, 
4ue at several different times. . , • .-..'■^ h . r 



I i .- < ; . . t 



Rule. Multiply each separate payment by the 
time when it would become due ; add the several pre*- 
ducts together for a dividend : add the several sejpa^ 
Tate payments together for a divisor ; divide, and th£ 
quotient is the equated time. 



•i: i 



Examples. 

s 

1. A. owes B. 100 dollars payable in 9 months : 
•72 ^dollars payable in 6 months: and 200 dollars nay;- 
»ble in 22 months : in what time may A. pay all the 
notes at once, that neither party shall not be liable to 
suffer any harm ? '■ 

First payment 100 X 9 iho.=± 900 

second do. 72 x 6 mo.== 432, 

, third do. ,200*22 mo.==440Q 

372 ' 5732 

5732 -r 372= 1,5 mo. 12 t V* days Ans. 

2. C* ow*s r D. 100 dollars on demand j 10O dollars 
in one year; 100 dollars in two years ; 100 dollars in 
three. years 4 what is the equated time to pay a^j at 
once? V-< r ♦ Am* If years; 



ALIGATrOH MEDIAL. . .ra 

AUGATIGN MEDIAL. 

Aligation medial is a rule made use of, to find the 
price oi a compound oC several things mixed together : 
the prices of the ingredients andquanti ties being known. 

Rule. As the sum of all the quantities is to the 
total value of all the quantities, so is any part of the 
mixture to the price of that part. 

Examples* 

1. A firmer mixes 4 bushels of blighted- corn at 
•42 cents per bushel; 6 bushels of oats at *33' cents : 
-'5 bushels of barley at *96 cents ; and 15 bushels of po- 
tatoes at *20 cents per bushel : what is One bushel 
-worths . 



bush. 


<**. D. cU. ' 




t- 


Corn 4 "at 


•42 =c 1*68 




• 


Oats ,6 at 


•33 = 1-98 




- 


Barley 5 at 


*96 == 4*80 


• 


. 


Potatoes 15 at 


•20 =s 3*00 










busH. 
• • 1 


cts* 
3#| Jns. 


As 30 


r 11-46 



2. A trader mixes 60 gallons of rum at *90 cents ; 
with 62 gallons at *80 cents ; 40 gallons at # 45 cents ; 
and 10 gallons of water :• what is 10 gallons worth? 

Ans. jSO*70*6\+ 

3. A trader mixes 1 cwt. of sugar at 10 dollars per 
cwt. with 3 cwt. at 12 dollars, and adds 40 lbs. of 
sand to the mixture ; what is the value of 1 cwt. of- 
the mixture I Ans. J8l0*55f. 



ALIGATION ALTERNATE. 

Aligation alternate is a rule made use of to find the 
quantity of any number of simples, whose prices are 
giyen, that will make a mixture worth a .certain price,. 

L 2 
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133 ALIO ATION ALTERNATE. 

therefore it is the reverse <if s&g&idzi nledial, and 
may be proved thereby,, 

CASE I. 

Rutfe. Wrhe d6#n the price* of the *fereral sift*- 
jbfes in a coiumtt, one above the other, beginning with 
the feast, &c# oh the left of the column draw a per- 
pendicular line ; and on the left of ike fine, write 
dowp the price of the, mixed quantity i then connect 
with a curved line each of the simples which is less,, 
with one that i& greater tha& the mixed quantify ;, fend 
*etthe difference between, the kaat staple (antdprfae 
of the 'mixed 'Quantity) «g*hi£t the staple thfct k iaf> 
gest ; and the difference of the larger against that 
which is less, Sec. after having connected each sim- 
ple that is less with one that is greater, apd found Ihe 
differences ; the figures standing, against each simple 
will express the quantity that must be taken of that 
price, to form a mixture of the price intended. 

Examples. 

fc. A -farmer would <f»akfe a mixture* #f corn at *5Q 
cents ; oats at *25 cents > barley at <9Q cents ^ and po- 
tatoes at *20 cts. per bushel : 1 demand the $uant!|jr 
of each that must be taken, that the mixture may he 
worth *30 cents per bushel* 

V* » 20^-s. -60 bushels of potatoes, V-»^ ♦*,** a 

25\ \20burfiels'of'0atS^ /: f •iniXltCHw&iht 

SOJ I $ ^Twrie *>fcorn, \ ■** «***'*«v. 
W>*J 10 bushels of barley J bu9 ^' 

Proof byjaUgation medial. 

Bushels 6OX-20 cts.=&12r00 

'2t)X^5cts.= £-00 . \ 
5X , &0CtS.=s 2-50 

l^X^OttS.^ S v 00 



y 2 rf*. 







AUKATION ALTERNATE. t» 

Note. Questions in tp* rule admit of a great variety 
of answers, according to the manner of their being linked 
together; and yet the yafue of the mixture will be the 
same. 

The first example linked another way. 

20-^ 20 bushels of potatoes,) 
25->0 60 bushels of oats r l^ <*£&%%£ 
$0*S) 10 bushels of corn, t cu. per bu*el. U 
90-^ 5 bushels of barley J 

Proof by aligatim medktk 
BroheJfl 20x*20cu^t=;g4-oa 

■.•;-.'-.;:'.!lOX^ClS.alfOO 
10X'50cts*= 5*00 
'5;X*W-OtS.?» 4-50» 

•— - Kutk. Ct*v 

As 95 : R2S-50 5 : 1 • : -30 An*. 
2. A wile* of wmes would mix wine at *^0 cts. *80t 
cents, # 70 cts. # 60 cts. and # 5Q cts per gallon ;, and take 
such a quantity of each, that the mixture may be 
worth *s$ cents fer gallon ; I demand the quantity of 
each that shay be taken.: 

• This question admits of 4 variety qflinkwgs, 

gallon* Ct8. 

5 5 at •*& 

&• JTat^O 

5 $ at m 7p 

5 5 at -80 

2&4*5+l*+5:=80 at *90 

CASE «. 

When theyiixtttre : h \ Ibnited'to averfain quantity* 

Rule. Find * quant&y fthat^wiB Compose a mix- 
ture by case first^hen say as the sum of the quanti- 
ties thus found, 4slto the limited quantity, so is each 
particular quantity found, to the part <jf that quantity. 






im ALIGATION ALTERNATE: 

Examples. 

1. A seller of liquors would make a cask of cfier- 
ry of 80 gallons : and would compose it of rum at *50 
cts. and *90 cts. per gallon, and of water : I demand 
the quantity that must be taken, allowing the mixture 
to be worth # 60 cts. per gallon. 

N. B. This question admits of but one linkirjg, 

|^2» f00«-v3<> 30 gallons of water- 

*£> | . fi o I ^\ J 30l * 3a gallons of N. E. rum.. 
R ^1 f 90/ / 60+10= 70 gallons of W. I. rum. 

130 sum of all the quanta 

t . 

18Ayof water y 

18,^ of N. El rum > Ans- 
43 T W of W. L rum J 

CASE III. 

When one of the simples is limited to a certain- 
quantity* \* • * 

Rule. Find the quantities that wiff make. a mix- 
ture by case first, (the simple that is limited must be 
linked; then say, as the quantity that stands against 
the price of the limited quantity, is to the other quan- 
tities taken separately, so is the limited quantity to- 
to the ^quantity of each. 

Examples* 

1. A grocer has 40 lbs. of tea worth •SO cts* per %•> 
which he would mix with other teas at *90 f *80 and *70* 
cts. per lb. : what quantity of each must betaken, that 
the mixture may be worth *60 cts.. per lb. t 



Gall*. 


galk- 


gatik. 


As 130 


i 80 


: : 30 : 


130 


: 80 


; : 30 : 


130 


: 80 


:: 70 : 



1 8 -60 cts. 



3C^v 30+20+10= 60' 



Answers* 



\ 



n 
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A Jb$. /*#. . lb* ' ■ lbs. U>9. Prctfi '■ 

As 60 : 30 : % '40 ; 20y •» 20X*70=: $14*00 



€0 ; 30 : i40i 201 
60 : 30 ; : ; 40 : 2< 
Theliinitecl quaatity 40,7 .^ 



20X*80= 16.00 
20x-90^ .18-00 
40X-4q?= 12.00 



lbs. dolls, lb. 100 lbs. 60 dolls. 

As 100.: 60 : : 1 : *60cts. "An*.* 



EXTRACTION OF THE SQUARE ROOT. 

Extracting the square r x qot, is the finding of a num- 
ber, which being multiplied into itself will produce 
the given number, or is. the finding the root of a square 
number.* 

Roots 1, 2, 3, 4, : 5, 6, 7, 8, 9. 
Squares 1, 4, 9, 16, 25, 36, 49, 64, 81. 

Rule. Point the given number into periods of two 
figures each ; beginning at the place of units, thus, 
134567: If the point happen to fall upon the last 
figure, -it must be .considered as ja full period, thus, 
12346? secpn^ly, having pointed the number into 
periods of two figures each : begin at the left hand, 
and find the greatest spuare that can be had in that 
period ; place the root thereof in the quotient, and 
its square under^ the first periodv&ubtract it therefrom, 
and to the remainder bring down the next period, and 
call it the re sol vend : double the quotient or root, and 
* use it for a divisor ; /divide the 'resblvend, 'omitting 
the right hand figure, arid place th£ answer in the 
quotient', and also at the right of the last divisor'; 
multiply the divisor by the figure last put on its right, 
and in the quotient ; place the product under the re- 
solvend, and subtract it therefrom, and to the remain- 

»^^— ^— ■ l* ■ «■■■■■■ i n I * > I — »— »— — . — m I I—— ■— I _ — — ■ [[ I i^— — 

* A number is said to be squared When it is multiplied into 
itself. l «* 
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der briffg down the next period ; double the right 
hand figufe of the last divisor, and use it for a new 
one': divide the* resolvend as before, omitting its- 
right hand figure ; thus continue, until the periods are 
all brought down, the quotient, is- the root sought 

Examples. 
*!• The square root of 37491129 is required. 

6X6^36greatestsqr057WTI29 (6123 root or ans- 
ae 



«. • 



■IK': 

t 1/ 



121)149 
121 



.:•'** 

•i\.-'-- 



1222)2811 
/ ; ", .•"• 2444 



<*-—*» 



42243)36729 
3672* 



»■ •»» • •* 



Si VEHat is t|re square root^of : 8,8ft64*t04i F 

Ans.$4&tt. 
3., I demand the square root of 10201. 

' , , Ans. 10l> 

4b The square root of .36461 is. required. 

• i/ ;? .:l.y< . • , • • Jk*> 191* 

Note. If a remainder is left after the periods are 
all brought down, annex periods of cyphers v and con- 
tinue the operation to any exactness : the root thus- 
found, must be expressed deciinalljy > 

Examples. 

1. The square root of 234321 is reqiirred; 

* ' Ans. 484*067i>- 






2. The spuare root of 345678 is *oquircd# 

Ans. 587*94f. 

3. The square rozrt pf 4$QQ%3 is required. 

^ Ans. 700*0161* 

4. The square root of 043241O is required, 

-tf/w. 3071 -23t- 

5. The square Toot of 87643211 is required* 

.4/f*. 93fil^7t* 

6. The square root of 6743234? is required. 

Ans. 8211*71- 

#. The square root o/ 40000000 is required. 

Jb».-6fta4^t. 

CASE n. 

7b extract the square root of whole numbers and decimals* 

Rule. Prepare the decimals by annexing cyphers (if 
occasion require) so that a dot may fail on units p\&s& of 
.the whole numbers, then proceed as, in case first. 

Examples* 

1. The square root of 1*4884 is required. 

1*4864(4 *22 root Ans. 
4 

22)48 
•4* 

242)484 
484 



*.. « •*» 



2. The equate rpat of 12'133 is required. 

* •..-...*.••• »••••• •■■■■■ 

The decimal prepared l£\123q. Root 3*48f An& 

«* The *q*a*e*oot of 9*1 31 is required. 

.»..-. Ans. 3?03fv 

4. The squari roqttrf 20*333 X is required. 
, " An*. 4*509ti 
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5. The iqaure not of 11 4 13 1 isvequirgd. 

, Ant. 3-3333f. 

.'■'' case iir. * 

To Extract the tguare root qf Vtdgar fraction*. 

Rule. Reduce compound fractions to simple ones, 
mixed numbers to improper fractions, and aM to a common 
denominator,. and also to its lowest terms : then extract 
the root of the numerator for a new numerator, and the 
root of the denominator for anew denominator. 

Note. If the '- B fraction be a surd, that is such an one 
whose root can never exactly be found, reduce it to a dec- 
imal* and extract the root, 

Examples. 

• . * ' f - a 

I. The square root of |~j? is required. 

5044 J 4 2 A 

V 5 *t* 5 *Ans. 



S( 



6849 V 9 3 

2. The square root of ^ h required. 

486 2 81 9 j 

726 ■*■ V 121 ^ 11 AtlS * 

& The square root of ^ is, required. 



r^ An*,, 



SQlIAllE ROOT APPLIEll 
•; Case i. - - >-'^ " ; 

Tojbrm a square from any number r wd to knew how 

many can be upon aside. 
Rule. The- square root of the number given, will be Ifte 
number upon the side of the square. 
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Examples. 

\ . It is required to lay out 25600 square rods ofland in 
a square :^I demand the side of the square that will con* 
tain the land. 

^/ 25600 = 1 60 rods on a side. 

2. A gentleman purchased S025 tiles for the purpose 
vf paving a square yard : I demand the number that can 
be upon aside, 

V 3035 *=* 55 'upon, a side* > ' 

S. A certain Gejiei?ai oojmmandeji an army of . 49284 
fnen ; and the better to secure his standard, he gpre> .or- 
ders to fbrm into a square body 4 feet distance :. I demand 
the number of men upon a side s and also the quantity of 
land they occupied. 

V 49234=222 men upon a side, and 
they occupied 18 acres, 16 rods Jfj|f • 

CASE II. 

Square rott applied in Jinding the diameters qf circlet 

by Juwing the area given* 

Rule. Divide the area by '7854, the square root of the 
quotient is-the diameter. 




1. I demand the length of rope to be tied to a horse's 
neck, that he may graze upon 7854 square feet of new 
feed every day, fot 4 days : one end of the rope being 
-each day fastened to the same stake. 

> aqieet. , Istdiamt* 

1st Circle contains 7854 «*• '7854 » y/ 10000 = 100 
*l> \ sss 50 feet the first rope. 

2d Circle contains 15708 -f- -7854 =* ^20000= 14 If 
-s» \ a=70'5 feet the second rope* 

* 

Sd Circle contains 22562 +• '7854 as tf 30009 *s L73> 

«r § ass 86-6 the third rope, 

M 



l& SQUARE ROOT A*PUEb. 

4th Circle contains ,31416 ^f- '7854 = \/ 40000 as 200 
^i. | ear too the fourth rope. 

The Figure. 



t, ■ _•* _-•*•-- **> » 



/// ^p** X\\ The first day the horse 
/ / / # * \ \ \ \ will graze from the centre 

• • / . / • » \ '» • to 1 ; the second day to 2 ; 

• { • I i ^ig^ the third day to 3 ; and the 
\ \ \ \ " / / / ; fourth day to 4 ; and will 
\\ \ *♦%„„_„** * // each day graze on the same 

\\*V *"" +S / f quantity of new feed. 



•*.:.* ;>' 



2. Admitting the preceding figure to represent a grind* 
stone, the diameter of which is 200 inches ; the stone 
was purchased equally between A. B. C. and D. who agreed 
that D. should wear off his share first ; and each man to 
hare it alternately, till they had worn off their shares ; I 
demand how much euch man must wear off, that they may 
4*ive equal shares in the stone. 

An*. D. 15 J in.; C.,16 in. ; B. 20|1il ; and A. 50 in* 

CASE III. 

Square Tfiot applied in finding sides to right tingled 

triangles* 

Theorem First. 

Any two sides given, to find the third. The base and 
perpendicular given, to find the hypothfnuse. 

Rule. Square the base and perpendicular, add the 
two squares together, extract the root of their sum : die 
root is the hypothehuse* 

Examples* , 

1. A man wishes to make a ladder, that will reach 
from the eaves of his house* to the ground, 12 feet from 
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the bottom of the house; the eaves of the house* are 20 
feet from the ground ; I demand the length of the ladder. 
B A and A C given to find BC. 

B 20X20^:400 

12X12=144 ft. 

V 544x=23*3t B C Ans. 




Theorem Second. 

The Base and hypothenuse given y ta find the 

perpendicular. 
Rule. - Square the base and hypothenuse ; subtract the 
least from the greatest ; extract the root of the re- 
mainder, the root is the answer, or perpendicular. . 

Examples. 

J. What is the height of the eaves of a house that 
requires a ladder'23-3t feet long to reach from the ground 
to the eaves ; allowing the bottom of the ladder to stand 
12 feet from the bottom of the house I — * 

A B and A C given to find C B 

A B 23-3X23-3=r542-89t B 

' A C 12-X12 =144- -•"*"-,• 

2 '- "" . ' it. ft* 

V 398:89= 19-9f or 20 An* 
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Theorem Third. 

m 

The hypothenuse and perpendicular gk>en % tyjind 

the base* 

Rule. Square the hypothenuse and perpendicular, 
subtract the less from the greater, extract the root of the 
remainder ; the root is the answer or base. 



CUBE ROOT- 

A Cube is the third power of any number ; that w, any 
number multiplied by itself, and that product again by the 
same number, produces a Cube - r thus &X9;— ;$1 X 9=729 
is a Cube y and 9 is tile roe*. 

EXTRACTION OF THE CUBE ROOT. 

The extraction of the cube root is the finding of that 
number which has been multiplied three times by itself. ; 

Rule. Separate the number into periods of three 
figures each, beginning in units place ; thus* 943313427 
find the greatest cube in the first period, place the 
root in the quotient, and its cube under die first peri* 
od ; subtract it therefrom, and to the remainder bring 
down the next period, which call the dividend,,, or ' 
resolvend t find a divisor by multiplying the square 
of {he quotient by 300, seek how many times the di- 
vider is contained in the resolvend, and put the answer 
in the qnotient* 

To find the Subtrahend* 

Multiply the divisor by the last quotient figure, and place 
the product under the last dividend (units under units, 8cc): 
then square the last quotient figure, and multiply the 
square by the preceding figures in the quotient, and the 
last product multiply by 30, and place this product also un- 
der the dividend (units under units, &c«) : then cube the 
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fast quotient figure, and place its cube under the dividend 
also (units under units, fee.)/ add the three numbers (which 
have been placed under toe dividend) together, and sub- 
tract their sum from the last dividend \ and to the remain- 
der bring down the next period of figures, and proceed as 
before, until all have been brought down* and the quotient 
is the root* 

N. B. The cube root is proved by cubing the quotient 
•r root, and adding in the remainder, if there is any* 



\ 



Example*. ; 

1. The cube root of 33076161 is required* 

3 X 3 X 3=27)3307 6 1 6 1 (321 root An*> 

27 • • 



IstDivis. 3*3X300=2700) 6076 lgidividendorresolvend. 

— — For the subtrahend. 

3(400 3700X2 =5400 

360 2X2X3X30=360- 

8 2X2X2 = » 

5768 the first subtrahend 576a 



2d UyIs. 32X32X300=307200) 308161 second dividend.- 

• for the second sunt- 

307200 307200X1 ~ 307290 
' 960 1X1X32X30 = 960 

1 1X1X1. = I 



308 1 6 1 second subtra. 308161 

p » • * • % 



EXPLANATION. 

in the above example I first found the greatest cube 
that was in the first period, viz. in 33^ which was * 27, and 
its root was 3, which I put in the quotient, and its cube I 
l*ut under the first period and subtracted it therefrom, *nd 
to the remainder (6) I brought dowa the next period of 

M2 
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figures, viz. 076, which completed my first dividend or re-: 
sol vend.-— Then for the first divisor I squared the quotient 
or root, and multiplied the square by 300, which gave me 
2700 for the first divisor - r I found my divisor was contain- 
ed in the dividend but twice, which I put in the quo- 
tient— Then Jbr the subtrahend I multiplied my last divis- 
or, viz. 2700, by the last figure in the quotient^ vis. 2, which 
product I put under the last dividend ; and I also squared 
the last figure in the quotient, viz. 2, and multiplied its 
square by the preceding figures in the quotient, viz. 3, and 
that product again by 30, and put this last product under 
the dividend : I then cubed the last figure in the quotient, 
viz. 2, and put its cube also under the dividend : I then 
found the sum of the three last numbers (standing under 
the dividend) and subtracted their sum from the. dividend ; 
and to the remainder, viz. 308, 1 brought down the next 
and last period, viz. 161, and proceeded as before. 



2. The cube root of 1728000 is required. 

An*. 420t 

3. The cube root of 997002999 is required. 

An*. 999. 

4. The cube root of 367Q61696 is required. 

Aim. 716 



N. B. When there is a remainder after the periods of 
figures are brought down; annex periods of cyphers 
(three at once) and point the root for decimals, and pro- 
ceed as far as you please in decimals ; or you may find a 
denominator to the remainder by the following Rule, viz. 
Square the root and multiply the square by &: then mul- 
tiply the root by 3 : add the two products together, and 
their sum is a denominator to the remainder, which frac- 
tion* must he annexed to the root to make it complete, 

CASE If. 

When there are decimals annexed to integers* 

Rax*. Prepare the decimals that a point may fall U&- 
on units in the integers, then proceed as $i case, first* 




V 



CUBE ROOT. *35 

Examples. 

1. The cube root of 1780-360128 is required. 

An*. 12*12. 

•. * 

2. The cube root of 1815*848 is required. 

An*. 12-2. 

3. The cube root of 1:442897 is required. 

Ana* 1*13. 

* 

CASE UL 

• - ^ 

7> extract the cube root of vulgar fractions* 

Rule. Extract the root of the numerators and of the 
denominators, for new numerators, and denominators. 

* 

N. B. the fraction must be reduced to its lowest terms ; 
and if it is a surd, reduce it to a, decimal. 



Examples. 
I. The cube root of j^2§ is required. -^ 

3 , 1728= 12 Ans \ 
V 

SL The cube root of ^55 is required. 

4ns.^ 

CASE IV. 

To extract the cube root of mixed numbers. 

Rule. Reduce the fractional part to its lowest term% 
and if itbe a surd, ceduce it to a decimal and annex it to the 
whole number, and then extract the root, as in case second* 



G 
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CUBE ROOT APPLIED. 

CASE I. 

Cube root applied in finding the solidity of globular 
figures^ by hatiihg the diameter and solidity 

of one given. 

Rule. Globes are in proportion to one another as the 
N cubes of their diameters; therefore cube the diameter of 
the given, globe^ and also of the required globe : and then 
say $s the cube of the diameter of the given globe, is to 
itsjwlidity ; so is the cube of the diameter of the required 
globe to its solidity. 

Examples, , 

1. If a cannon ball fr inches in diameter weighs 
25 lb. : I demand the weight of another of the like 
metal, whose diameter is & inches. 

6X6X6 =£=216 the cube of the given diameter* 
3x3x3 = 27 the cube of the required diameter* 

as 216 : 25lb. : : 27lb. : 3*12ib»t Am. 

y - * * 

2. If a ball of silver 12 inches m diameter is worth 
8600: I demand the value of another ball, whose 
diameter is 15 inches* 8ll7I*87f An*. 

CASE II. 

Having one side of a cubical figure gvtxen^ to find the side 

of another, that xvill contain 2, 3, 4, 5 or 6 times as 

much as the given one. 

Rule. Cube the given side, then multiply the cube by 
the number mentioned in the question, (if 3 times as large? 
multiply by 3, Sec.) the cube root of the product will bd 
the side required. 
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N. B. If it is required to make one which is 2, 3, 4, 5 

or 6, Sec. times less than the given one : divide the cube 

of the given side by the number mentioned in the question, 

and extract the root of the quotient ; the root is the answer 

9 sought. 

Examples. .- 

1. The*e is a box that is 3 feet high, 3 feet long and 3 
feet wide ; I demand the side of another which shall con- 
tain 4 times the quantity. 

s : ■ feet. ' ' 
3*3X3 » 27X4 m* V la8 «* 4*7 nearly **«#. 

2. There is a box that is 4 feet wide, 4 feet high and 
4 feet long : I demand the side of another that shall con* 

tain \ of the quantity. , . Ana* 2 ft. 

• • - 

* PROBLEM III. 

To find the side of a cubicaftiox that shall contain a quan- 
tity equal to any given solidity* 

Rule. The cube root of any solidity is the' side of a box 
that will contain the same quantity. 

.Example*.* 

1. Tberejls a cylindrical cistern that contains 3204 solid 
inches : Puemand the side of a cubical box that shall con* 
tain the same quantity. 

V 3304*=* 14-12tinv An*. 

2. The side of a cubical cistern, that shall hold just as 
much liquor as a cask whose solid content is 25519*1196 

r inches, is required. • "* 4K 

V 25519-1196 = 29-44f in. An*. 
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PART n. 



MENSURATION 



OF 



PLANES AND SOLIDS. 



DUODECIMALS, 

oa 

CROSS MULTIPLICATION* 

• 

Duodecimals is a rule moch used in measuring superfi- 
cies and solids. It teaches to multiply feet and inches, 
by feet and! inches ; the dimensions in superficies and 
solidsare generally taken in feet, inches* and parts of inch- 
es : and are marked thus, ft for feet ; (in.) or (') for inch- 
es ; (") for seconds or 12th of inches ; ('") thirds or 15ths, 
of 12ths, &c. every denomination in duodecimals, /rom the 
left hand towards the right, decreases in a twelvefold, pro- 
portion ; thus an inch is one twelfth of a foot : and (1") 
is one twelfth of an inch : (1'") is one twelfth of (1"), &c. 

Rule. Write down the multiplicand in whole numbers 
and parts ; and under it write down the multiplier in whole 
numbers and parts, observing to write feet under feet, inch- 
es under inches, &c. begin and multiply the highest de- 
nomination of the multiplier into the lowest denomination 
of the multiplicand : see how many of the next denomina- 
tion are contained in the product, which number carry, 
and set down the remainder ; and thus proceed until you 
have multiplied it into all the denominations : and ^ then 
multiply the next highest denomination of the multiplier 
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into alt the denominations of the 'multiplicand ; observing 
to begin to set down the first product one place to the 
right of the one above it; and thus proceed to multiply 
every denomination of the multiplicand by every denomi- 
nation of the multiplier ; removing the first, figure of each 
product one place to the right : lastly, add up the several 
products in the same order in whig)* they stand, the sum 
is the answer. 

Examples. 

1. It is required to multiply 12ft. 9in. by 6ft 4ih. 

ft. jn.- 

12 9 

6 4 



76 6* 
4 3 0" 

80 9 Aft** 

N. B. In this example the highest denomination of the 
multiplier, viz. 6 feet, was multiplied into the lowest de- 
nomination of the multiplicand, viz. 9 inches ; and the 
product was 54', in which was 4 of the next denomination) 
viz. At twelves, and 6 left, which was set down, and tne 4 
was carried to the next denomination ; I then multiplied 
the 6 feet into the 12 feet, and added the 4 I carried to the 
product, and set the whole down: i then multiplied the 4 
inches Into the 9 inches, removing the product one place 
to the right, &c. ; then added the products together ; the 
sum was 80ft. 9in. An** 

2, It is required to multiply 3ft. 2' 3^ by 3ft, ff 3". 
- ft. ' " 

3 5 3 
3 2 3 



9 6 


9 




6 


4 


6 m 




9 


6 9'"' 



ft.10 I 11 9 Anu 



1 



We DUODECIMALS. 

» RULE II. 

Multiply the highest denomination in the multiplier into 
all the denominations of the multiplicand, and set down the 
whole products, 6c c. ; then multiply the next highest de* 
. nomination in the multiplier into all the denominations of 
the multiplicand, and remove the products one place to the 
right, and set them all down ; proceed thus through all the 
•denominations, observing to set down the whole products 
each time of multiplying; then add up the several pro- 
ducts in the order in which they stand, and carry the same 
as in Compound Addition, the sum will be the product 
required. 



Examples* 

1 . What is the product of 1 2ft.9in. multiplied by 6ft, 4in.? 



ft. 


in. 




12 


9 




6 


4 




72 


54 






48 


36* 



product SO 9 O wf««. 
2. What is the product t>f 3ft. i f 3" multiptieS by 3ft. 

a' a 7 '.? 



ft 


. /• ft 




3 


2 3 




3 


2 3 




9 


6 9 


■ 




6 4 


V" 


% 


9 


4 9"" 



|>r&, 10 I 11^ 9 *4ne. 



«r\ 
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3. What is Jic product of 12ft llin. Usee, multiplied 
ly 12ft llin. Usee? 

ft. in. sec. 
12 11 11 
12 1! 1! 



' - " 144 132 132 

132 121 121'" 

132 121 121"" 

pro. 168 9 10 1 Ant* 

— « 

Note, This method need not be confined to 12, as some 
Imagine, but may be extended to any denomination. 

Examples. 

1. Required to multiply 22 yards, 2ft. 1 iin, by 7 yards, 
2ft 2in« 

_ yds. ft. in. 
22 2 11 
7 % 2 



^ 154 14 77 

44 4 22" 

44 . 4 22"' 

176 2 7 3 10 Am. 

2. It is required to multiply 10 rods 20 links, by 12 rods 
and 20 Hnks. 

N. B. Twenty-fire links make 1 rod* 

rds. links 

10 20 
12 20 



120 240 

200 400 

rods Hs 6 000 Am* 

N ' - 



C 



lit DtfOBECiMAiS. 

NcWt. In the last example I multiplied ^3 T ods into 20 
links, 12 x 20=240, and. then 1? x 10 = 126 and set down 
the products as they are. 

Secondly. I multiplied the ,20 links into 20 links, 20X20 
=400, and then 20 X 10=200, and set down the products 
as they are, observing to remove the products one place 
towards the right ; then I added up the several products 
and carried ^oire for every H5 (the number of links gener- 
ally contained in 1 rod) and the sum is 138 rods six twenty- 
fifths, as above. 

3. It is required 'to multiply 7 feet 3 inches by 3 
feet 3 inches. 

fiet, / 
7 3 
3 3 



21 9 f ' 
19 9 ' 

23 6 9 Ans. equal to 23-& feet. 

N* B* The 6 inches are^V and the 9"=-^ of a 
foot, and tJt+A* 5 A •** expressed above* 

Note. Any question- that is solved by duodecimals may 
foe solved by vulgar, or decimal fractions. 

4. It is required to multiply 8 feet 3 inches foy 4 
feet 3 inches. 

feet f 

8 3 duodecimally 
4 3 



33 Q " 
2 9 



35 9 equal to 35 ft. T V of a foot. 



«$TFERFieiAL MEASURE- *« 

iTTte tome question by vulgar fractipas. 

8 ft. 3 in. =8|, and 8J is equal to V- * f eet 3 inch* 
es=.44, and 4±--=to V, and V- 5 V S W = 35 tV ft. 
The same question by decimal fractions. [Am* 

8 ft. 3 in. =8*25 ft. and 4 ft. 3 in.=4*25 ft. and 
8-25x4'25=35'0&25 ft., or 35 T V ft- Arts. 

5. It is required to multiply 3 ft. 9 in. by 6 ft. 9 in. 

An*. 25 ft. 3' 9" or 25 T % ft. 

The same question solved by vulgar. fractions. 



SUPERFICIAL MEASURE. 

Superficial measure ia that which respects length 
and breadth, without regard to thickness : and the di- 
mensions are various According to the nature of the 
thing measured ; land is measured by superficial mea- 
sure* and its dimensions are generally taken in acres, 
rods and links : boards, &c. are also measured by su-" 
perficial measure, dimensions are taken in feet and 
inches, &c. 

Artificers'work is calculated bv different dimensions. 

Glazing by the square foot. 

Masons' flat work, such as plastering by the square 
foot or yard. 

Painting, paving, &c. "by the yard. 

.Partitioning, flooring, roofing, tiling, &c. ate calcula- 
ted by the square of 100 feet. 

Brick work is generally calculated by the solid foot. 

General rule. 

-Multiply the length by the breadth, the product is 
the superficial content, or area, in the same measure* 
or dimension, as that which the dimensions were taken 
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in ; if yards, then the area is yards, if feet then the 
area is feet, &c. 



CAStfk 

To measure^ or Jtnd the area of a Board, or any other 
plane surface whose width is equal. 

N* B. Such a figure is called a parallelogram. 

Rule. Multiply the length by the breadth, and' 
such dimension as the length and breadth are taken 
in, such will be the dimension of the area » if feet* 
the area will be square feet, &c« 



Note. It is obvious that if the length of any plane sur- 
face is multiplied into the breadth, that the product will be 
the area in square measure, as may be more Cully under- 
stood by the following figure. 
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It is evident from the above figure, that if the 
length B C 27, be multiplied by the width A B, or 
CD^i, the product will be 135, and wilt be the num^ 




"* SUPERFICIAL MEASURE. X4& 

Ber of squares contained in the figure : and it need 
not be argue4 that if these dimensions were taken in 
feet, that the area would be square feet, if taken in 
rods, or yards, that th# area would be rods, or 
yards, &c. 



Examples. 

I. What is the area of a floor that is 22 feet 6 in- 
ches, by 14 feet 9 inches ?• 



22 6 
14 9 


/ 


308 84 

198 

« 
> 


54" 



Area 331 10 6 Ans. 

2; How many boards will cover a floor of a hall, tHar 
is 41 ft. 9 in. by 30 ft. 6 in. allowing the floor to be 2 
boards thick? Ans* £546 ft. 9 in. 

3. How many square feet are in a board that is 21: 
feet long, and 11 inches wide? 

feet- ' 
21 

O li- 
ft. 19 3 ,7 Ji». = 19 T V square feet. 

4. How many square feet of boards will it take fa- 
lay a floor that is 2& feet 6 inches long, and 14 feet 
6 inches wide I feet. ' 

An*. 413 3* 
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CASE II. 

To measure a board or any othtt phm^wkGriib tfwtdt? 
at one end than the 9ther i and of a true taper* . 

i - ■ - 

Rule. Add together the width of the two ends,, 
and half the sum is the mean width ; or take the 
width in the middle (which is the same as the half of 
the sum of the width of the two ends,} then multiply 
the length by the mean width* 



Example?* 

* ■ 

1. What is the superficial content of a board, that 
is 1 foot 7 inches wide at one end, and 7 inches at the 
ether ; and 23 feet 11 inches long/ 

ft % in. in. ft. in. ft. in. 

1 7+7=2 2-f.J=I 1 mean width. 
1 ft. 1' X 23ft. 1rl'a*3S ft* Wr 11" Afisy 



2. What is the area of a piece of land that is 30* 
ids. long i 20 rds* wide at one endy and 18 *ds> at the 
other ? Jn*k $70 rds* 

f 

3. What is the area of a hall that is 32 ft. long f 
22 feet Wide at one end, and 20 at the other I '> 

Ans+.672 ft. 

4. A man has a farm lying 300 rds;. on the road t 
and the width of it at one end is 80 rds. and at the 
other 60 : I demand die content of the farm. 

Ans. 21000 rds., or 131 acres, 40 rds. 



.« 



S0FERFICIAD ME/ESPOTKE. MjF 

Qa.S£1 Hi. -» 

To measure the surface tfany place inform of a right- 
<mgkd triangle, (se* figure 1.] 



Figure I. 




Jfj -**.**<«**«»%»««.53*-»»— -»— -» 



Rvtt. Multiply* the base C B, by half Ac perpen- 
dicular A B > and the product will be the area; or 
Amltiply tine base And perpendicular together, and 1 
half the product will be the area : afeo, the perpen-* 
dicular multiplied by half the base, the product is the 
area* * 



Nchft. AH rraugles, not Having* one right angle, 
are in general terms called oblique angled triangles,' 
&c. Figure second represents an oblique angled tri- 
angle ; and the same rules that apply in measuring a 
right angled triangle will apply in measuring an ob- 
lique angled triangle. 
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Figure 2~ 




Note* It is evident that the area of any triangle 
may be^fonnd by multiplying the base byliatf the per- 
pendicular ; or by multiplying the base and perpen- 
dicular together, and taking half the product; or by 
multiplying the perpendicular by half the base. By 
multiplying half of A B (fig* *•) by C B, the par- 
allelogram DFX B is measured;. E F A is in the 
triangle, and is not measured ; C D £ is not in 
the triangle and is measured in the parallelogram; 
€ D E being equal to E F A there can be no loss: 
sustained. 

In figure 2, multiplying half the perpendicular 
D C, by the base A B, reduces the triangle A D B 
to the parallelogram H P B A*. T 2 B is equal to 
T H A, and D 2 O is equal toOPB* Therefore it. 
is evident that the parallelogram H P B A is equal in. 
area to the triangle A D B. 

Examples* 

1. What is the content of a piece of land 13^ rods 
en the base, (in form of figure l),and 8*8 rods on 
the perpendicular ? 

Half perpendicular = 4*4 X 13*5 =59*4 rods, -4/w« 

2. What is the area of a piece of ground in form 
of figure 2d, base 2/*4 rods ; perpendicular 8*2 rods ? 

Half perpendicular =4-1 x 27*4= 112*34 rods,- Am. 
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3. What is the area of the gable end of a house, 
beam 40 feet, and height 12 feet 6 inches I 

Ana. 500 sqr. ft. 

4. What is the superficial content of a piece of 
board, in form of figure first : the length of which is 
1 6 feet 9 inches, and the wide end 1 foot 10 inches, 
and the narrow end coming to a point ? 

ft. in. in. ft. in. ft. in " 

I iO-r$=ll X16 9=15 4 3 Ans. 

5. What is the content of the second figure, A B 
20 feet, and C D 6 feet 4 inches I 

An* 63 ft* 4 in. 

N. B. The method of measuring every board with 
the pen, would be too tedious for common practice j 
I therefore shall show the method of making a board 
rule, and measuring boards with the same. 



CASE IV. 

TO MAKE A BOARD RULE. 

Prepare a rule 2 feet and 1 inch long, and about 3 1 
inches wide, and \ ap inch thick ; divide the sides of 
the rule into 6 divisions, or lines ; and each line into 
two equal parts ; or divide two feet- of the rule in the 
middle ; at the end of the rule (uppn the odd inch,, 
number the lines beginning with 10, and so on to 24 ; 
and then begin with the line numbered 10, and divide 
one foot, on that line, into 10 equal parts, and num- 
ber each of those parts with 1, 2, 3, 4, &c. on to 20. 
Then begin with the line numbered 11 at the end, 
and divide each foot on that line into 11 equal parts, 
and number each of those parts 1, 2, 3, 4, &c. on to 
22 ; and thus proceed to divide a foot on any line into 
as many equal parts, as are expressed by the number 
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at the end of the rule j and the rule will appear file 
the following figure. 
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H. B. At 1, a, are steel 
pointy and from 2 to A, 
and from 1 to B is two feet, 
and the feet are separated 
by the line 0,0, 

CASE V. 

T* measure hoards with 
this rule. 

Rule. Find first the 
length of the board, and then 
look on the end of the rule 
for the number correspond- 
ing to the length of the 
board, then apply that fine 
of the rule to the mid- 
dle o£ the board, and the 
width of the board will ex- 
tend on that line to a num- 
ber expressing its area* 

Examples* 

1. What is the superficial 
content of a board, that isr 
1 1 feet long, and 12 inches 
wide ? Ahs. 11 ft. 

N. B. The board being 11 
feet long, I look for the line 
numbered U, at the end, and 
apply that line to the middle, 
of the board, and the width ex- 
tends to that division number- 
ed 11 , which is its content. 

An** 11 ffr 
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<?ASE VI. 

Ta measure boards wtthGunter's sliding rule* 

, Rums. Bringit on the slider against 12 on the 
line above ; then look along on th# line above for the 
number expressing the length of the board; and a- 
gainst that number, on the slider, stands the number 
expressing the area of the board* 

Eaxmpk. v 

. 1. What ie the content of a hoard that is 18 feet 
long and 10 inches wide ? Arts. 15 feet* 



.N. B, I first slip the slider, so that B on the slider 
stands against 12 on the line above ; I then look along on 
the line above, for the number expressing the length of 
the J>oar4>. viz. i£ feet ; and against that number (on the 
slider), stands the number expressing the superficial con- 
tent erf the board, viz. 15. 

CASE VIL 
To measure boards vx$h Gwtfnfs scale and dividers. 

Rt/L«. On die line of numbers extend from 1 to 
die width, and that extent will reach from the length 
to the superficial extent, or area. 

Example; ' 

1. What is the superficial content of a board that 
is 20 feet long and li feet wide? 

A*s. 25 feet. 




N. B. Any righf angled parallelogram can be mtasuS 
ed in the same way; 
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CASE VIII. 

To measure joist, ^plank^ &c» 

Joists, are of different dimensions, sometimes 3 by 3 ; 
and 3 by 4, and 4 by 5, &c. they are sold by the thou- 
sand, and are reduced to board measure : that is to 
say* a joist that is 4 inches wide and 3 thick would 
make 3 boards, that were 4 inches wide : therefore 
measure one of the sides in the same manner as if it 
were a board, by any of the preceding rules in board 
measure ; and then multiply that content by the num- 
ber of inches it is thick, and the product is the answer. 

* » >..-.- „^ ?5 Example. 

What is the superficial area, or board measure of a 
joist, that is 20 feet long 4 wide, and 3 thick ? 

20ft. O'XOft. 4'=6 T Vft. X3> thick equal 20ft. Ans* 

Note. Plank are sold by the thousand, and are reduc- 
ed to board measure as joists, and are measured in the 
same manner. - f 

CASE IX, 

To measure any irregular plane surface* 

Rule. Divide the whole surface into triangles and meas- 
ure each triangle separately, as taught in case- third su- 
perficial measure. 

Examples. 

What is the superficial content of a plat of ground, 
ill: form of the following figure ? 
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Divide it into 2 triangles by drawing the diagonal . * 
A B, and measure each triangle separately by case i 
S $ diagonal A B 50 feet ; Perpendiculars 12 and 24. 



50X12+24=1800-f-|=90Q. Am. 



CASE X. 

To measure the surf avt of a circle* 

Circles are round figures bounded every whejre by a 
circular line called the periphery, or arch, or some times 
the circumference,. The line passing through the centre 
is called the diameter, half the diameter, or a tine pro* 
ceeding from the centre to the periphery is called, the 
semi-diameter, or radius. 

See the figure* 









A i i i ■ ~B 
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A E B D is the peripheiy or arc. 
A B is the diameter of the same. 
CD is the semi-diameter or radius. 



PROBLEM L 
Diameter given to find the circumference. 

Ru,le. As 7 is to 22 so is the diameter to the circum- 
ference ; or 5s 113 is to 35$ so is the. diameter to the ciiw 
cumference. 

o 
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Examples* 

4 1. What is the circumference t>f a circle, which has a 
diameter of 14 rods ? 

By Rule 1 — As 7 :.. 22 : : 14 to 44 rds. Ans. 
By Rule 2 — As 113 : 355 : : 14 to 43 jf£ Ans.* 

PROBLEM II. 

The circumference given to Jind the diameter. 

■ , . , • ^ 

Rule 1. — As 22 is to 7 so is the circumference to 
the diameter* Or, 

As 355 is to 113 so is the circumference to the di- 
ameter. Or, annnex two cyphers to the circumfer- 
ence, and divide the whole by &*14, the quotient is the 
diameter nearly. 

Examples. 

1. What is the diameter of a circle whose circum- 
ference is 44 rods ? 

, rods. roth. 

By Rule 1. — As 22 is to 7 y so is 44 to 14 diam. 
By Rule 2.— As 355 is to 113 so is 44 to 14jf T diam. 

PROBLEM III. 
The diameter and circumference given to find the area. 

< t 

Rule. Multiply half the diameter by half the circum- 
ference, the product is the answer ; or multiply the diam- 
eter and circumference together and £ the product is the^ 
area. 



* The two methods do not exactly agree, the last method is 
nearest to the truth ; an exact proportion between the diameter 
and circumference tf a circle has not yet been discovered. 
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Examples. 

1. What is the superficial content of a circle whose 
diameter is 14 rods and circumference 44 rods ? 

r<h. rda. 

14-f-{x44*f*f =154 square rods, 'An**. 



PROBLEM IV. 

TI\e diameter given iojind the area* , 

Rul*. Multiply the square of the diaftieter by 0-7854 
the product is the area* 



Example. 
1. What is the area of a circle whose diameter is 

14 rods ? 14X14xO-7854=153*9384, Ans, 

PROBLEM V. 

The circumference given to find the area. 

Rule. Multiply the square, of the circumference by 
• 07958, the product is the area. 



Examples* 

1. What is the area of a circle whose circumference' 
is 44 rods ? 

44X44 X -07958=15406688, Ana. 

PROBLEM VI. 

The area qf a circle given to find the diameter. 

Rule. Divide the area by 0*7854 and extract the square 
root of the quotent y the foot is the diameter sought* 
(See application of square root, ca*e 2.) 
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PROBLEM VII. 

The area given to find the circumference. 

Rule. Divide the area by 'Q7958, and extract the square 
root of the quotient, and the root will be the circumference 
'sought. * 

CASE XL 

2Tb measure a sector of a circle. 

The sector of a circle is a part of a circle bounded by 
an arc and two radii drawn to the extremities. 




AC B Dis a sector, and to measure which find the 
length of the arc A C 3 by the following Rule, viz. as 
180° is to the number of degrees in the arc, *a i is -3-1416 
times the radius to the length of the arc. Haying found 
the length of thet arc A C B, multiply the radius by Mlf 
the arc, and the product is the area requiredi 

Examples. — 

1. What is the superficial content of the sector A 
,C B D, the radius A D, or D B being JO feet, 
and the arc A C B containing 135° ? 

A 
As 180 : 135 : : 10X3-14H6 : 23-562 length of the arc. 

ft. 
then 10X23;562-J-|x= 117-81 An*. 

Rule 3f^-*Fmd the superficial content of a circle having 
the same radius ; then say, as 360° (the degrees in a cir- 
cle) are to the area of the whole circle j so- are the num« 
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ber of decrees in the * arc of the sector, to the superficial 
content of tic same. 

Examples* 

1. What is the area of a sector of a circle whosfe 
arc contains 45 degrees, and the radius of the same is 
iO feet ? 

If the radius is 30 feet the diameter is 40* if the di- 
ameter is 40 the circumference i» 125*6\. 

125*6 -f-f x 40 -f-f = 1 3136 square feet m the circle. 

<%. //. deg. ft. ~ 

as 360 : 1236 : : 45 : 154*5 «/4n«. 

Note. This method is exactly right, for it is evident 
that if a circle of 40 feet diameter contain 1236 square feet v 
that a sector of 45° with the same radius will be £ of the 
circle. 

CASE XII. 

» _ ,- ■ 

To measure a segment of a cirde, 

> A segment of a circle is a part of a circle bounded Vf 
part of the circle's periphery, and a chord connecting^ tfce* 
two extremities of the periphery. ^ 

See the figure. 




N. B. The quantity of the angle A ft C is 82°, instep 
of 28°, 

Rule. A B C is the segment : and to measure whkb 
•measure the sector A BC D by case 1 1, wid also mea*- 

2 
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Ure the triangle ADC, aftd subtract the area of the tri- 
angle from the area of the sector ; and the remainder wiil 
he the area of the segment ABC. 

Examples. 

f • What is the area of the segment ABC, whose 
arch contains 82 degrees: and its chord A C 17*5 
feet : and the perpendicular of its triangle D £ 10*4 
feet : and sem-idiameter A D, or D C 13 # 7 feet? 

First, find the area of a circle whose diameter is 
47*4 feet. 

As 1 13 : 355 : : 27*4 : 86f circumference. 
Then say 27'4-f-f X86-f-f =^589'1 area of circle- 

To find the area of the sector, say 

area. 
As 360° : 589'1 : t 82° : to 134*1 the area of the sector 

^BCD. 

To find the area of the triangle* 

The cord A C= 17 5 f perpendicular D E 10-4Xl7a5* 
w 182 -r g «b9 1 feet area of the triangle ADC. 

area of the sector ABC D== 134*1 
Area of the triangle A D C « 91 *Q 

Area of the segment A B €«= 43*1 ft. 4n*. 



CASE XIIL 

To find the area of a fiolygon, or a figure having equal 

sides and equal angle*. 

RuliT. Multiply half the length of all the sides by tlie 
nearest distance from the centre to any of the sides* * 
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Figure*. 
2v 



3. 





In measuring figure first, it is evident that multiplying 
the distance from the centre to any one. side, by half the 
length of all the sides is measuring 5 equal triangles; the 
sides represent the bases, and the distance from the- centre, 
to a side the perpendicular. 

Examples.. 

Fig. 1 A C=8. 

B D=5-8 xa«T-f=2ff«Z area of A B C, and there 

-feeing 5 triangles contained in this figure, the area of one 

is 23*2 j 5sr= 11 6-0 area of figure 1— and is the same as the 

distance B D multiplied by half the length of all the sides^ 

viz. 

BJf. 8+8-f8-4;8=40-r|=p20 X 5-8= rt6-0.area as before^ 

Figure 2. The distance from the centre is 6 ; the sides 
are 6 in number, and theis length 7 : 

6X7=45 -r-J=21 X6==r 126 area of figure 2. 

FTgure 3 has 7 sides 5*9 long; and the: distance -from 
the centre to any side i&=6'2 

5-ftx7«41;3-rrl=20-65X6*2= s 128-03 area, figure 3, 

> ■■ ' . 

CASE XIV, 

To describe andjtnd the area of art ellipsis % or oval. 

First, to describe an oval or ellipsis. 

Rule. Draw a line and set one foot of the divide 
ers on said line as a centre, and describe a circle, and 
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move the dividers to some other point on the given fine 
(less than the semi diameter) and describe another 
circle of the same radius, and in the two points where 
the circle's peripheries intersect, set the- dividers and 
complete the sides of the oval, and through these two 
points, draw the conjugate diameter* crossing the 
transverse diameter in the centra of the oval* 

Figures. 
1st 2d 







Tojind the area* ^ 

Rule. Multiply the transverse by the congugattf 
diameter, and this again: by 0*7854, and the last pro* 
duct is die area ? 

N. B. \\ of the product of the two diameters » 
the area nearly* 

Examples. 

1 . What is the area of figure first, the longest diam- 
eter is 1T'5 and shortest 13. 

17-5 X 13 XO-7354s» 178-67850 area. 

2. What i* the area of figure 2d, the longest diam- 
eter being 21 and the shortest \7i 

21 X 17X0-7854^280-3678 area. 
by rule 2d 2 1 X 1 7 X 4i= % 80/^ area. 

,, i— mmmmmm i i n H ■ ■ ■ ■ > ■ n i ■ i ■. i. * n ■■■■■■■■ 

, * The longest diameter of an oval is called the transverse,, and 
the shortest diameter, the eosjugate diameter. 
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CASE XV. 

To find the area of a globe or sphere-* 

Rule. Multiply the diameter and circumference 
together the product is the area. 

Examples* 

' 1. What is the superficial area of a globe whose 
circumference is 44, diameter 14 ? 

' 44 X 145*616 area Am. 

.2. What is the area of the world we inhabit, allow- 
ing it to contain 360 degrees and 69£ miles to a de- 
gree on the equator ? 

360°x69i=;25026 circum. and 7964 diam. nearly. 
25020X7964=199259280 area in square miles. 



MENSURATIONS OF SOLIDS. 

The mensuration of solids includes the, mensuration of 
all bodies which have length, breadth and thickness ; such 
as timber, stone and wood, &e. 

In solid measure 1728 inches make a foot, that is 12 
Inches in iedgth, 1 2 in breadth, and J 2 in thickness ; thus 
a solid foot would make 1T28 little blocks, one inch square. 

General Rule. 

Multiply the length, breadth and thickness togeth- 
er, the last product is the solidity required. ] 

CASE L ' 

To find the solidity of a prism* 

Note. A prism represents a three cornered file, that 
is all its length of the same bigness ; therefore the 
ends are triangles* 



MhMftn 



* A gldbe or sphere is a round bap. 
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Rule. Find the area of one end in inches, multiply 
this area by the length of the prism t the last product 
will be the solidity* 

* 

Note. If the area of the end is found in inches, and 
multiplied into the length in inches, the solidity is in 
solid inches, and must he divided by 1728 to bring it 
to solid feet ; if the area of one end in inches is multi- 
plied into the length in feet, dividing by 144 will give 
the solidity in solid feet. 

» < ■> 

Examples. , 

J. What is the solidity of a prism, the sides of the tri-. 
angles of which measure 13 inches, and the perpen- 
diculars of its triangle 12 inches j and the length 
12 feet I 



tn. tn. 



13x12-4-^—78x12 feet -» 93 6 -f- 144=6-,% Aris. 

2. What is the solidity of a prism the base of which 
is 2 feet 3 inches ; and the perpendicular of which is> 

1 foot la inches ; and length 20 feet 6 inches ? 

Jim. 42 feet #4" 6"' 

CASE IL 

Tojtndthe solidity of any figure that foqfef*** 
width ana equal thickness* 

Rule. Multiply the length, breadth and thickness 
together, the last product is the solidity. 

Examples. 

1. How many solid feet are in a hall, that is 36 
feet 6' long 14 feet 6' itfide and 8 feet 6' high? 

36 feet 6' X 14 feet 6' X& feet 6' =4498 ft. 7' #, 
or 4498| ft. Ans. " 

2. How many solid feet will be occupied by 21 
chests of tea, which are S feet 3 inches every way ? 

Ans. 720££ ft~ 
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CASE III. 

To find the solidity of any figure that has equal thick- 
ness, but unequal width. , 

Rule. Find the mean width by adding together the 
width, of both ends, and taking half the sum for the 
mean width : the width taken in the middle is also , 
the mean width $ multiply the mean width, depth and 
length together, and the product is the solidity* 

Examples. 

> I. How many solid feet are in a stone that is 21 
feet long, 2 feet wide at one end, and 3 feet at the oth- 
er, and I foot 6 inches thick ? 

2-f3«=5-H=2'5 X2lXl-5 = 78-75, An*. 

2. How many solid feet in a stone wall' that is 51 
feet long, and 7 feet high, and mean thickness 2 feet 
6*? Ans. 892| feet. 

CASE IV. 

To find the solidity of a cylinder* 

Note. A cylinder is a long round body, all of its 
length of equal bigness. 

Rule. Multiply half its circumference by half its 
diameter, (the product is the area of one end) and 
this product by the length ; the last product will be the 
solidity required. r 

Example. 

What is the solidity of a cylinder that has a diam- 
eter 22 inches and is 20 feet long? 

22*i.i«l 1 arid 69rl4^-|=34-57 X 1 1 X 20 ^ 605 ' 4 -*- 144 e * 
qua! to 52'81tft r Ans. 
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tfoTE. Multiply the. circumference and diameter 
together and divide the product by £ ; the quotient is 
the area of one end. 

Examples* 

1. What is the solidity of a cylinder that has a di- 
ameter 9£ feet, and is 21 feet long ? 

9-5 diam. x29-85f circumference=r2B3-575-6-|;=70-8Bt 
area X 21 length =1488-69 solidity Am. 



2. What is the solidity of a cylinder, whose diam- 
eter is 7 inches, and circumference 22, and is 20 feet 
long ? % 

rx23=1544-i=*38*5 area X 20 =770 -^144=5-^ 

[Ans. 

-CASEV, 

To measure j or find the solidity of a cone or pyramid* 

Note. A Cone is a figure standing upon a base, 
and of a true slant or taper from the largest end, to 
a point or vertex. Sometimes the base is circular, 
square, triangular, or in form of a parallelogram. 



J. 




nc 



Figures/ 

2> 3. 




DC 




D CJ 




MENSURATION OF SOLIDS* 1 61 

figure 1, represents a circular cone; figure 2, a 
ji triangular cone ; figure' 3, a square cone ; and fig- 
ure 4, a parallelogramical cone. 

Rule. Find the superficial area of the base, and 
multiply it into one third of the perpendicular height 
of the cone, and the product will be the solidity. 

Examples* 

t." What is the solidity of figure first $ perpendicu- 
lar 31 feet, and the diameter of the circle at the 
base 9| feet ? 

9'5 diameter, 29-85 circumference. 
Half diam. and half circum. 4-75 X 14-925=70-8£f area of base. 
Area 70-89 X 21-f4=496-23t feet, solidity. 

2. What is the solidity of figutfe^d ; perpendicular 
2rfeet, sides of its triangle Jp ? and perpendicular 
of its triangle 8£ ? 

10X8j=85V|^42 , 5X2l4-j= 2 95 r-5 solidity. 

3. What is the solidity of figure third ; perpendicu- 
lar height 21, and the sides of its base 9 feet? 

9X9=81 x^I-r-f^er ft. Arts. 

' T ' 

4. What is 4 the solidity of figure fourth: perpen* 
dicular height equal 21, and sides 15 by 9^? 

4^* 99T m SfC 

CASE VI. 

To find the solidity of the frustum of a cone, &cJ* 

_ » ■ - . 

Rua i. Find the superficial area of both ends, 
add the two areas together, and reserve the supa ; 
multiply the two areas together, extract the square 



^^—*^— *— ^«^^— — w— mmm*m I I i r«l in ^ • l«i «|ilj 



*A frustum of a cone is a piece out off from the cone parallel 
to the base ; see the figures in case 5th, A B C D are frustums. 
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Examples. 

1. What is the solidity of a wedge that is 12 fett 
long, 12 wide and 6 thick, at the large fend ? 

12Xl2=144x6-rf=4.32 solidity. Ant, 

2. What is the solidity of a wedge that is 10 fett 
long, 6 inches wide and 6 inches thick I 

An$. 1£ ft. 

CASE IX. 

Tojind the solidity of a tvedge xvhen the edge is nar- 
rower than the. large end. 

* 

Rule. To the width of the edge add twice the 
width of the large end, and reserve the sum ; multi- 
ply the length of, the wedge by the thickness of the 
large end ; multiply this last product and the reserv- 
ed sum together, and divide by 6 ; the quotient is the 
solidity. 

Examples. 

1. What is the solidity of a wedge that is 12 feet 
long, and 18 inches wide 1 at the. largest end, and 12 
inches wide at the edge ; and six inches thick at -the 
large end I 

Width of the ecfge - 12 
Width large'end 18X2 = 36 

48 reserved sum. 
Length of wedge 144 inches. 

Thickness of large end 6 inches. 

* • ' - ' 

864 product. 
Pro. 864 X res. sum 48=4 1 472 -r 6= 69 12 in. or 4 ft. An*. 

2. What is the solidity of a wedge that is 20 long, 
15 wide at the large end, and 10 at the edge ; and 12 
thick? 4ii*l-1«>0. 
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Notb. This rule will give the solidity of a cone when 
it is square, or pftrallelogramical ? fee* 

Example. 

What is the solidity of the cone, figure third, case 
fifth ; width of the large end 9> thickness 9, and length 
21? 

Width of the edge 

Width of large end 9 *2 =* 18 

18 reserved sum. 
2 1 length X ? thickness= 1 89 X 1 8= 3402 -5- 6=567 Jin*. 

CASE X. 

Tojind the solidity ofaglobe r or sphene. 
• * ^ 
N. B. A globe or sphere is a round body bounded 
by a surface every point of which is equally distant 
from a point within called the centre ;• a line passing 
from one side to the other through the centre is call- 
ed the diameter, or axis* 

Rule. Cube the diameter, or axis, and multiply its 
cube by -5366 the last product is the solidity. 

Examples. 

1. What is the solidity of a globe, or sphere whose 
diameter is 113 ? 

1 1 3 x H 3 X 1 1 3 X •5236=f758486-9422 solidity. 

2. What is the solidity of the world which we inhab- 
it, in miles ; allowing its circumference to be 25000 
miles ? 

As 22 is to i so is 25000 to 7954 diam. nearly. 
(Factions omitted*} 20348«Kfc33r # solid miles An*. 

P2 
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a* What is the solidity of a cannon ball that is £ 

inches on its diameter ? Am. 381*7044 solid in. 

* 

4. What is the solidity of a sphere whose diameter 
is 2 ft. 8 in. i Am, 9-92f ft. solidity. 

case xr. i 

To find the solidity of a segment^ or part of a globe, 

or sphere ; or part of a globe cut off parallel 

to the diamete^ as part D G F. 

See the Figure. 




Rule. Square the radius of its base; (aa D o, orFo) 
multiply its square by 3 y and reserve the product*; 
square the depth o G, add the square and reserve^ 
product together ; and multiply the sum by the depth j. 
and the last product by '5236 ; the product is the so- 
lidity. 

Examples. 

1. What is the solidity of the segment D Q F, ra- 
dius Do, or F o 7 and depth o G 5 I 

Radius 7 X 7 X 3=r 1 47 reserved product. 
Depth 5X5=: 25 add 

172 Xdepth 5=860 X'523'6=r450'2W 

[Solidity^ 
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2. Required the solidity of a segment of a globe 
whose semi-diameter, is 9 in. depth 9 in. ? 

• Arts. 1526-8176 in. 



CASE XH. 

To find the solidify of the middle zone of a sphere, or 
globe ; or the part of a sphere after two segments 
have been cut off^ parallel to the diameter or 
, axis, as C D E F, in case eleventh* 

Rule. Square the semi-diameter of both ends and 
add the squares together, and reserve the sum ; square 
the height, or distance of the two ends as o M, and 
add i of its square tor the reserved sum ; multiply the 
sum oy the height, or distance o M, and this product 
again by 1*5/08 ; the last product is the solidity- 



Examples. 

¥ ■ 

1. What is the solidity of the middle zone C D E 
J 1 , (case eleventh) ; diameter C E, or D F, 14 and 
height o My a? 

N. B. In this example the diameters are alike whicn, 
is not always the case. 

Diam. 14 semi. =r 7x7=49 ' 
Diam. 1 4 semi.zr7 x 7zz49 # ■ . •. 
Height o iM 3x3=z:9-i.£:zr 3 add. 

— hi. 
101x3=«303Xl-57D8a*4r5-95S4 



•«r 



** & What is the solidity of the middle zotie of a 
sphere whose greatest diameter is 12, and least 8, and 
height or length, 10? Ans. 1 340-41 f 
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CASE XIII. 



To find the solidity of a spheroid^ or elipsoid; and 
also tojind the solidity of the middle frustum 

of a spheroid. 

Note. A spheroid is a solid generated by the rev- 
olution of an ellipse, or oval, about the transverse or 
conjugate diameter. [Sec the figure ABC D-] 




-To find the solidity of the spheroid K B C D. 

Rule, Multiply the revolving diameter B B, into 
itself, and the product by the fixed diameter A C, and 
the product again by *52S6, the last product is the so- 
lidity* 

Examples. 

I. What is the solidity of a spheroid whose revolv- 
ing diameter B D 20 r and fixed diameter ACoO? 

RevoW. diameter 20X 20=400 X 30 X *5236*=>6283'2 

[Arts. 

fi. What is the solidity of a spheroid- whose revolv- 
ing diameter is 30, and fixed diameter 50 1 

• . Arts* 23569. 
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To find the solidity of the middle frutiwn of a 

spheroid. 



n 



\^/ 



Rule* To the square of the diameter of one end, 
add twice the square of the middle diameter, multi- 
ply this sum,, by the length, and the product again by 
•2618 the last product is the solidity. 

Examples. 

1. What is the solidity of the frustum E F G H 
length 40* end diameters £ G, or F H 24, and 
middle diameter B D 32. ? " ' ■ . ' \ 

End diam. 24X24= 576 " ' -' 
Mid. diam. 32 x 32 X 2=2048 add. 



2624X40X-2618=27478-5280 

2. What is the solidity of the middle frustum of a 
spheroid length 30, middle diameter 25, end 20 ? 
. ,.. [Ans. 12959-1. 

CASE XIV. 

To find the solidity of an elliptic spindle* . 

Note. An elliptic spindle is formed by any of the 
three conic sections revolving about a double ordi- 
nate. 




:*' Rule* Find the diameter hslf way between the 
middle and end, multiply it by two, square the pro- 
di^| and add the square to the square of the diame- 
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ter taken in the middle, multiply the . sum by the 
length, and the product again by *1309, the last pro- 
duct is the solidity, very nearly. 

Examples. \ ,,._ 

1. What is the solidity of the elliptic spindle ' V B 
C D; length 15; diametar C D 5; and diameter 
taken half way between the middle and end equal to 

Least diam. 4X2;z:8X8:=r64 sq. of twice of the diam. . 
Diam. C D 5 X 5 =25 sq. of C D add, 

89 sum. 
Sum. 89X l5X-1309=174-r515 Ann. 

2. What is the solidity of an elliptic spindle that is 
20 in length ; greatest diameter 15 ; andthedi^meter 
half way between the middle and end r equal to 10? 

- Ans. 1636-25 



To find the solidity of the middle frustum of an 

elliptic spindle* '" ^ 

Rui/E. To the square of twice the diameter taken 

v half way between the middle and the end, add* the 

squares of the middle and end diameters ; multiply 

the sum by the length, and again by '1309, the last 

product is the solidity required. 



Examples?* 

1. What is the solidity of the middle frustum E G 
F H length lp ; diameter at the end 4 : diameter C 
D 6, and diameter taken at O P, equal to $ I 
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Diam. O P 5X2=10X10=*= 100 sq* of twice O P. 

Diam. CD 6X 6- 36 sq. ©f C D* 

.. Diam* E F or G H 4x 4= 16 sqvof E For GH. 

152 sum* 
Sum. 152x10 x* 1309= 198*968 Am. 

CASE XVI. 

Timber measure ; the common method* 

Rule. The common method of measuring round 
timber, (in order to ascertain the quantity of hewn 
timber, that is contained in a round stick) has been to 
girt the stick in the middle with a line, and then to 
double the line into four equal parts, (and one of these 
parts is considered equal to one side of the square 
timber that can be hewn from such a stick) ; and one 
of these parts, (or one fourth of the circumference) ia 
multiplied into itself and again by the length of * the 
stick, the last product is called the solidity. 

Note. If J of the girt in inches, is multiplied^ into it* 
self and again by the length in inches, the last product 
must be divided by 1728, the quotient is the solidity in feet: 
If | the girt in inches is squared and multiplied infiS the 
length in feet) the product must; be divided by 144; the 
quotient will be the solidity in feet. 

Note. This method of measuring round timber is very 
erroneous ; it gives too much for the solidity of square 
-timber in the stick, and not enough if the four slabs, or seg» 
rments are to be included $ as I shall prove in case 17th* 




es. 

4 | 

1; What is the Solidity of square timber^ that can 
be hewn from tf round stick that is '21 ft. long, and its 
circumference, or girt line 48 inches ? 
Girt 48^-|= 12 X 12= I44x21 = 3024-r- 144=21 ft. Arm 
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2. What is the solidity of square timber in a round 
stick that is 30 ft. lpng, and its circumference or girt 
meaxtres 24 inches i . 7i fu Ans. 

* 

3. What is the solidity of that stick of timber that 
girts 56 inches, and its length being 11 ft. 9 inches ? 

Duodecinially. Girt 56-*- £= 1 ft. 2 in. quarter girt. 

feet ' 
12 
12 

12 

2 4" 



1 4 4 square of qr. girt. 
11 9 length. 

11 44 44 
4 9 36.36'" 



15-11 11 Q, or 15441 ft * -***• 

4v What is the solidity of square timber in a stick 
of round timber, that girts 50 in. and is 31 ft. 7 in. 
long? 

Ana. 34 ft. 3' 2" 10"' 9"" or 34^-J . 

Note. In all the preceding examples the stick of 
timber has been considered all of its' length, of equal 
bigness, or a cylinder. If the stick is tapering (as it 
always is) the common method is to girt it in the 
middle 5 and sometimes it is girted in two, or three 
places, and the sum of the girts is divided by the 
number of them, and the quotient is taken for the 
mean girt of the stick* . 
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. CASfE XVII. 

A new method of finding the solidity of square tim* 

her that is contained in a stick of round timber , or 

to find how much the stick will measure after 

it is hewn* 

Rule. Girt the stick (after taking off the bark,) 
and annex a cypher to the girt in inches and divide the 
whole by 4*4 the quotient is a side of the greatest 
square that can be hewn from such a stick ; multiply 
this side into itself, and this product again by the 
length, «nd the last product will be the solidity of the 
stick after it is hewn* 



The preceding rale illustrated* 

Make a circle whose diameter is 20, arid of course 
Its circumference will be 62 # 8f, (which will represent 
the girt of a stick pf timber) ; annex a cypher to 'the 
circumference and divide by 4*4> the quotient is 14 
and nearly. 3 tenths j now make the largest square in 
this cifcle that can be made in it, and you will find 
that the sides of the square will be 14*3, very nearly* 
If the above circumference were divided by J the quo* 
tient would be 15*7 for a side of sqviare timber that 
could be hewn from such a stick* 

IS'7— 14'3sc±l*4 difference* 

Q 



I 
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The folio-wing figure will serve to ilkutrate the rule- 



LA \ 



ML <\ 

D# 

Diameter A B or C D SO, and the sides of the 
square A D, or D B, or B C, or C A 14-3, and are 
aides of the greatest square that can be made in the 
circle. 

Examples. 

1. What solidity of square timber can be hewn from 
a stick that is SO feet long, and girts 62-8 in. ? 
Girt 63-80-*-4-4= 14-3 nearlyX 14.3=204-49Xby length 

2O=4O89'80~- 1*4=28-4| solidity Am. 

"What is the solidity of the above stick of tim- 
ber allowing j of the circumference to be a side of 
the square timber, as directed in ease 16th. 

Girt 63-8J-J=15-7 xlS-7=346-49Xlength 30= 
492B-80-r>44=34-2t solidity An*. 

Note. By comparing the two preceding answers, 
it is evident that the last method of operation gives 
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too much for the solidity of square timber in such a 
stick. 

Erroneous solidity, as found by rule, case 16, 34*2f ft. 
True solidity, as found by rule* case 17, 28-4| ft. 

, ■" , diff. 5*8 ft, 

2. What is the solidity of square timber in a stick 
of round timber, that is 21 feet long, and 48 inches 
in circumference ? , 

Girt 48'0*f-4'4«=10-9t a side of sqr* timb. in the sfiMc. 
10»9X JO*9X 21 =2495*01 -*. 144=*ir'32|solidity Arts. 

The same question solved by using | of the cir- 
cumference for a side of square timber in the stick* 
Girt 48-f- J^12X13X21 «=3024-f-144«=21 ft. Ann. 

Difference 3*68 ft. too much. — » 

3. By duodecimals* What is the solidity of s<juar* 
timber in at stick of round timber, that is 11 ft. 9' long, 
and girts £6 inches? 

Girt 5 frO -J- 4-4=* I ft. O' 8"t a side X 1 ft.O' 8"= 1 ft. 1' 4"5 W 4" /, X 
b> the length Uft.9'=13ft. 1' 1" 2'" 8"", Ann. 

4. What is the solidity of square timber in a stick of 
round timber, that is 31 ft. 7 inches long, and girts 50 
inches? 

Am. 26 ft. 6' 5" 7'". 

T«Jote. Having shown by the two first questions in: 
this case, that using \ of the circumference for a side 
of square timber, that can be hewn from a stick of 
round timber, gives too much for the solidity, or more 
than the stick will measurfe after it is hewn square ; It 
now remains to show that \ of the circumference mul- 
tiplied in itself, and then into the length, does not 
produce the solidity of the stick, if the four segment*, 
«r slab* are to be included. 
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1. What is the solidity of a stick of timber whcW 
length is 20 ft. cicuniference 62-8 hi. and diameter, 
20 in; ; measured by rule, case t6 ? 

Ana. 34*2tft. 

2. What is the solidity of the same stick of timber ad- 
miltilig it to represent a cylinder, and tqbe measured 
by the rule for measuring a ^cylinder. ( See cylinder 
vmeMh.) • • ,, 

Note. A cylinder is measured by finding the area 
of one end, and multiplying the area of one end* by the 
length ; this.gi?6s the exact solidity. 

•v 

f 

Bxaci solidity of *he stick 4S*Sf ft* 
.- .:, Erroneous solidity 34-2f ft. 

N * ' \ • Diffc 9*3 too smalU 



N&te» It is obvious from the ^preceding examples 
that the square of \ the circumference, multiplied by 
the length, gives top much for the solidity of square 
timber in the stick, (or more than it would measure 
if it were hewn "square) ; and not enough if the four 
slabs, or segments, are to be included : It ought to be 
* a matter of consideration, by those concerned in buy- 
ing and- selling timber, how it shouhl be measured ; 
^nd if it is agreed by the parties to pleasure only the 
equare timber, (of what the stick would measure if 
it-were hewn) then apply the rule in case 17th ; but 
if it is agreed to measure the whole solidity of the 
stick (including the segments, or four slabs,) then ap- 
ply the rule in the following case. 
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CASE XVIII. 

To find the solidity of a round stick of timber, includ- 
ing' the four slabs, or segments. 

9 

Rule. Girt the stick of timber in the middle (af- 
ter taking off the bark), annex two cyphers to the * 
girt, or circumference, and divide by 3*14 the quo*o 
tient is the diameter nearly ; multiply the girt, or c£r- * 
cumference and diameter together, and one "fourth 
part of the product multiplied into the length wUl b& 
the solidity required. ♦** 

Examples* 

1. What is the solidity of a stick of timber, that 
girts 94*2 in. and length 20 ft. ?' 

94*200-f-3*14*r30 diam. 94-2 X 30-^1 =706 -5X20 -f* 

2. What is the solidity of a stick of timber, that is 
22 ft. long ; and the girt line measuring 31*4 in. ? 

Aris. ll^lf* 

Note; In all the preceding examples in timber 
measure, the timber has been considered of equal big- 
ness from end to end ; it now remains to treat of ta- 
pering timber, both round and hewn. 

CASE XIX, 

To find the solidity of hewn timber in a round sticky 
•when the stick is tapering from end to end* 

Rule* Girt the stick at both ends v annex a cypher 
to the girts, or circumferences, and divide each girt 
by 4-4 the quotients will bf sides of square timber ; 
multiply the two sides together ; find the difference 
between the two sides ; square the difference, and adjT 

Q2 
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one third of its square to the product of tfce two sides, 
and multiply this sum by the length, the last product 
is the solidity required. 

JSxamp/es, 

1. How much hewn timber is in a stick of round 
timber, that is 24 ft. long, and its circumference at 
one end is 44 in. and at the other 22 in. ? 

Cir. 44 # 0-S-4-4=10 a side of the largest square* 
Cir. 22*0-f-4 , 4= 5 a sidft of the least square. 
Sides of the two squares 10x5=50 products 
Sides 10— 5=5 X 5=25 -f- f = 8| added* 

5 87 sum. \ 

Sum 58 J X24 ft.= 1400-r- 144=9mft. Ans. 

%. How much hewn timber is in a stick that is 21 
feet long, and its circumference at one end is 88 in- 
ches, and at the other 44 inches? Ans* 35 T * ¥ . 

Not^. If h is required to find how much hewn timber 
is contained in a round stick, allowing the square timber to 
be all its length of equal bigness, the round stick must be 
girted only at the small end* 

CASE XX. 

To find the solidity of a round stick of timber whicfc 

is of a true taper from end to end, including the 

the four 'segments, or slabs* 

Rule. Apply the rule for finding the solidity of a 
frustum of a round cone ;- viz. find the area of the two 
ends ; multiply the two areas together, extract the 
square root of the product, and add the root to the 
areas of the two ends ; multiply this sum by one 
third the length, the last product is the solidity. 
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Examples. 

1. What is the Solidity of a stick of timber whose 
largest circumference is 63> and smallest 43 inches j 
and is 21 feet long? 

Cir. 63-00-f.3-14=20-0t diam. 
Cif.43*00-i.3-I4=13-7t diam. 

Cir. and diam. 63x20=1260 -r-£=3 15 area, large end 
Gir. and diam. 43 X 13-7=589-l -J- 1== 147f area, small end* 

Area* 31^X147==^ 46305 = 215f root add,\ 

677 sum. 
Sum 677X21 ■*• f =4739 -r 144= 32||£ ft. Jn*. , 



Note. This method of operation would be too 
lengthy for common use ; and if the following rule be 
adopted the solidity may be found very near the truth 
(although a little too small), with much more conven- 
ience. 



Rule ii. Girt the stick nearly in the middle? an- 
nex two cyphers to the girt, and divide by 3*14, the 
quotient is the diameter nearly ; multiply the girt or 
circumference and diameter together, and J of the pro- 
duct multiplied into the length will give-the solidity* 



Note. If a stick of timber were girted where it 
would tip easily, if it Were lying upon another log, 
the preceding rule would give the true solidity of 
the stick : sometimes the stick 'may require to be girt- 
ed in two or three places* and the sum of all the girts 
divided by the number of them will be the mean girt* 
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. Examples. 

1. What is the solidity of a round stick of /timber, 
(including the four segments) which is 12 iu long ; 
and its middle girt, or circumference is 62*8 inches f 

Cir. 62-80 -f- 3 '14== 20 diam. ; and 20x62*8== 1356*0 
^i=314xl2=3r68«4-144=26j ft. Am* •■* 

2. What is the solidity of a round stick of timber 
that is 10 ft, long ; and its mean girt 31*4 in. includ- 
ing the four segments or slabs ? Ans* 5^& -fc 

3. What is the solidity of a round stick of timber, 
whose mean girt is 94*2 inches j and 30 ft. long \ 

Ans. 147 T VV &• 

CASE XXI. 

To find the solidity of a hewn stick of timber that has 

, all its sides parallel. ., 

Rule. — Multiply one side by the other, and the 
product multiplied by the length, will be the so- 
lidity. , ■ • : ' 

1 ■ t - ,; ... , - . 

Examples. ; 

1. What is the solidity "of a stick of hewn timber 
that is 30 ft. 6 in. long ; and one side is 1 ft. 3 in. 
the other 6 in. ? 

30ft. 6'X* ft. 3'xOft. 6'*=19ft.0'9",or 19^ T ,ft.Ans. 

N. B.— Stone is measured in the same manner as 
timber. . <-• 

2. What is the solidity of a stone that is 12 ft. 6^in. 
long, 4 ft. 10 in* wide, and ft. 9 in. thick ? 

Ans. 45 ft. 3' 9". 
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NotE*^-*When two sides only, of the stick the par- 
allel, multiply the mean width and the other side to- 
gether, and the product by the length. 

3. What is the solidity of a stick of timber that is 
12 in. wide at one end, and 8 at the other ; and is 
6 in* thick, and 3 ft. 4 in. long ? 

- Ans. 1ft. 10' 2" 8% 

CASE XXII. 

To find the solidity of a tapering hevm Hick of tim* 
her, which has no two sides parallel. 

Rule.— *Apply the rule for finding the solidity of 
the frustum of a pyramid, see case sixth ; if the stick 
is square at each end, measure it as in case 6th rule 2. 

f Examples. 

1. What is the solidity of a stick of hewn timber 
tjiat is 10 inches square at one end* and 4 inches at 
the other, and is 32 feet long i 

Sides of Sq. 10*4=40 pro. 
Sides 10— 4=6X6=;36~£=12 add. i 

Sum 52 
Sum 52 x32 =1664 -7- 144=1 If ft. Arts. 

2. What is the solidity of a stick of timber that is 
15 in. by 12- at one end \ and 9 by 6 id. at the other 
end, and 21 ft. long? ♦ 

Sides 15x12=180 area of largest end. 
Sides 9xA*— 54 area of smallest end. 

234 sum of the two areas. 
A. 1 80 X 54= y/ 9/20=981 root add. 

; v • • :•• 

Sum 332 X r=2324-f- 144rrl6 ^ **♦ 

[Ans. . 
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Note* The preceding method of measuring hewn 
tapering timber gives the exact solidity ; but the 
method of taking the dimensions in the middle of the 
stick does not give the exact solidity, except in such 
sticks as have two or more sides parallel. 

* , . " : 

1* Required the solidity of a stick of timber that 
is 10 by 10 inches at one end, and 4 by 4 at the other 
end ; and is 32 feet long : measured by taking the 

mean between the two ends ? * 

•i 

Sides 10-f4=?=14-f-|=y mean side. . 
Mean side 7X7X43«4£68^144*el<4'jfn*. 
Solidity too small by $ of a {oot^seequesU Incase 22. J 
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2. What is the solidity of a stick of tifaber, which 
is 15 in. at one end, and 12 the other ; and on the 
other side, it is 9 in. at one end, and 6 the other ; and 
is 21 feet in length ? 

Ends 15+12=:27-Hhm«13i mean side; 
Ends 9+ 6=15-f-f= 7\ mean side. 

sides, v a v a v * i r -?**m ■*• /«• 

and is I^tt &• smaller than the true answer. (Sp* 
question 2, case 22* J 



Note. This last method of measuring hewn taper- 
ing timber, being more convenient than the method of 
measuring it as a frustum of a cone, it is generally 

* 

put in practice ; if the dimensions were taken where 
the stick would tip, if it wer^ lying on another log> 
this method would give the e*act solidity. 
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CASE XXIII. 
To find [the solidity of timber by Gunter's sliding rule* 

To measure timber r allowing J of the circum~ 
ference to be a side of square timber in 
1 the round stick* 

>Rule 1» Look first for the length of the stick 
in feet upon the brass slider, slip the slider to bring 
the figures expressing the length, to. 12 on the girt 
line below, then look on the girt line for the quarter 
girt of the stick/ and against the quarter girt (on the 
sliber) stand the ifignres expressing the solidity of the 
stick* . ■?- " ■» . 

To find the solidity of a stick of timber \ allowing '4*4 
of the circumference to be a side of square timber* 

Rule 2, Girt the stick where it would tip easy if 
it were lying upon another log, annex a cypher to the 
girt in inches, and divide by 4-4, the quotient is a 
Bide of square timbers and proceed as above* 

To find the solidity of hewn timber by Gunter*s rule. 

Rule 3. Add the four sides together, take \ of the 
sum for the mean side, proceed as above, and the an* 
swer will be very near the true solidity. 

CASE XXIV. 
WOOD AND BARK MEASURE. 

Note. Wood and bark ate sold by the cord, and 1728 
inches make 1 solid foot; 16 solid feet make 1 foot of wood; 
8 feet of wood I cord ; 128 solid feet one cord. 

Rule. Multiply the "length of the pile in feet and 
inches, by the width in feet and inches, and that pro- 
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duct again by the height qf the pile .in feet and inches* 
the last product is the solidity ; which divided by 128 
the quotient is cords ; if any thing remains, divide it 
by 16, the quotient is feet of wood ; if any thing still 
remains, divide by 4, the quotient will be quarters of 
a foot of wood, &c. 

JExamples* 

1. What is the quantity of wood in a pile* that is 
9 feet 6 inches long, 6 feet wide, and 4 feet 6 inches 
high? 

ft. ft- ' ft. ft- # ' V. - > 

6')<6 0'x4- 6^=^56 6'-r-128=^2 cords \ sld, ft. An*> 

# • 

3. What is the solidity of a pile of wood 22 fe 9ku 
long, 5ft. 8 inches wide, and 2ft. 6in. high? 

Am* 2|f cords* 

3. What is the solidity of a pile of bark that i$ ?ft. 

lone, lOfu 6in* high, and 4ft- 6hn thick? 

e Ans. 3| cords* 

. ' ' " i ' ' 

CASE XXV, 

Having the base^ or bottom of a fit* of wood, or bark 

given, to find how high to build, that the pile 

may contain any quantity if wood, 

or bark required. 

RutB. Find the solid feet contained in the pile of wood 
you would build ; reduce these feet to solid inches, and 
use them for a dividend ; find the superficial area of the 
base in inches, and use the-m for a a divisor ; divide and the 
quotient is th« inches in height. 
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, Examples. 

1. How high must a pile of wood, or bark be to 
contain 8 feet of wood, or 1 cord ; which stands upon 
a base 48 in. by 48 in. ? 

2 cord= 128 sld. ft. X 1728=221 184 sld. in. and dividend. 
48 in. X48 in. =2304 area of the base and divisor. 

221 184-4-2304=96 in., or 8 ft. in height Ana. 

. 2. I demand the height of a pile of wood that will 
contain 4»£ feet, the base, or bottom of which is 4 by 
5 feet. Am. 43^ 7 T \ in. or 3 ft. 7\ in. 

3. I demand the height of a pile of wood, that shall 
contain 9 feet >0 that stands upon a base, that is 6 by 5 
feet. Am. 57£f ££- in. or 4 ft. 9| in. 

CASE XXVI, 

To find the solidity of a paralklopipedon. 

Note. A parallelopipedon is a figure having six rec- 
tangular sides, every opposite pair of which are equal and 
parallel. 

Rule. Multiply the length, breadth and depth to- 
gether the product is the solidity. 

Examples* 

1. A farmer makes a large chest 21 ft. long, 5 ft. 
6 in. wide, and 3 ft. 9 in. high, the solidity of which 
is required. 

21 ft. in. X 5 ft. 6 in. X3 ft. 9 in^433 ft. 1' 6" Am. 

2. How many solid feet in a cart that is 8 ft. long* 
4 ft. 4 in. wide, and 2 ft. 4 in. high I 

Am. 80 ft. l(y 8*. 
R 
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CASE XXVII. 
Tojind the solidity of any cube* 

Note. A cube is a figure having 6 square sides. 

Rule. Multiply one side into another, and this 
product by the third, the last product is the solidity* 

« 

1. What is the solidity of a tea chest that is 3 ft* 
6 in. every way ? 

3 ft 6'X3 ft. 6'X3 ft. 6'=42 ft. 10' 6" An*. 

2. How m*ny solid feet will 60 bales of goods 
occupy in a store ; each bale measuring 4 ft. 3 in* 
every way ? An*. 4605 6' 3". 

3. How many solid feet are in a square room that 
is 12 feet long, 12 feet wide and 12 feet high ? 

Am. 1T28. 

4. How many solid feet in a square pillar that is 
16 feet square i Ans. 4096. 

5. There is a pit dug 8 feet deep, 8 feet broad and 
8 feet wide ; how many solid feet of sand were thrown 
out of it? Ana. £12. 



GUAGING. 

Guaging is the art of measuring all kinds of vessels, de- 
termining the quantity of liquor contained in them ; prac- 
titioners in the art, generally make their calculations by 
means of instruments ; the instruments used in guaging, 
are the calipers, Gunter's sliding rule, Gunter's scale, &c. 
the guaging rod is used to take, or find the outs. The 
vessels used for liquor are various in shapes and names, 
viz. pipes, hogsheads, barrels, runlets, he. also among 
brewers coolers, backs, vats, &c. are used. 
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Solidity of liquid measure* 

A gallon of wine occupies a space equal to 23 1 solid inches. 
-A gallon of beer occupies a space equal to 282 solid inches. 
A gallon in corn measure is equal to 268-8 solid inches. 
A bushel in corn measure is equal to 2150-4 solid inches; 

Generally speaking there are three sorts of casks, which 
are judged of according to the curvature of their skies, viz. 

1. If the sides of the cask are very curving from end 
to end, it may be said to represent the middle frustum of 
a spheroid; (see the figure EFGH, case 13 solids.) 

2. If the sides of the cask are more straight it more 
properly represents the middle frustum of an elliptic spin* 
die, (see the figure, case 14 solids.)- 

3.1f the cask is straight from the end to the bung, and of 
a true taper, (such axask is rarely found) it represents 
two frustums of a round cone ; the two bases form the 
middle diameter. (See the frustum of a round cone case 
5,. solids, figure first,) which represents half of such a cask. 

General Rule* 

Find the solidity of either of the above figures, (or any 
other figure) in solid inches, and divide the solidity by 231 
-for wine gallons ; by 282 for beer gallon; and by 268-8 
for gallons of grain or corn ; and by 2150*4 for bushels of 
corn y and the quotients will be theanswers respectively. 

CASE I. 

To 3?uage a spheroidical cask* 

Rule 1. To twice the square of the bung diameter, add 
the square of the head diameter, and multiply the sum by 
the length of the cask, divide the product by 882 for wine* 
by 1077 for ale, or beer, and by 1026-3 for gallons of corn 
or grain ; and the quotients will be the answers respec- 
tively. 
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Rule 2. Find the solidity of the cask by the following 
rule, viz. To the square diameter at the end, add twice 
the square of the middle, or bung diameter ; multiply the 
sum by the length of the cask, and again by -2618, the last 
product is the solidity; which divide by 231 for wine ; 282 
for ale, or beer ; and by 268*8 for gallons of corn, or grain c 
the quotients will be the answers respectively. 



Examples* 

'.I. What is the content of a spheroidical cask, in wine, 
ale or beer, and cornr gallons ; whose middle or bung di- 
ameter B D (see figure, case 13, solids) is equal to 20 
inches, and the end diameter E G or F H is equal to 13 
inches, and the length of the cask 22 inches ? 

By rule first. 

Bung diam. B D 20 ><20 x 2=800 twice the square* 
Head diam. E G or F H 1 3 x 1 3 = 1 69 added. 

Pro. 

surn.969 X22lengt}i=213l8 

Product 21318-^882=24141 gal. of wine Am. 

21318*=- 1077 =19 T y T 5 T gal. df ale or beer > A™* 
21318-t-1026*3«=20 t VjVt B&* of corn, &c. -4tw. 

By rule second. 

Diam. E G or F H 13 x 13=160 square of E GTorF H. 
Bung diam.B D 20 X 20 x 2=800 twice square of B D add. 

969 sum. 

Sum 969X22 length=r21318X'2618==:5581-0524 solidity; 
Solidity 558W)524-r-231=:24-16t gal of wine, Ana. 

558l*0524-r282=19-79|- gal. of ale, &c. Ana. 

558l-0524~268*8=20'76t gal. of corn, &c. An*. 

Note. Dimensions are always taken in inches ; due al- 
lowance must be made for the thickness of the heads, fcc* 
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CASE II. 

To guage a cask representing the middle frustum of 

an elliptic spindle* 

Rule 1. To twice the square of the bung diameter, add 
the square of the head diameter and reserve the sum ; find 
the difference between the head and bung diameter, 
square the difference, and subtract f of the square of the 
difference frojn the reserved sum ; multiply the remain- 
der by the length of the cask ; divide the product by 882r 
for wine; by 1077 for ale or beer; and by 10263 for 
corn, Sec. ; the quotient will be the answers in gallons re* 
spectively. 

Rule 2. Find the solidity in solid inches by the follow- 
ing rules, viz. To the square of twice a diameter taken 
half way between the head and bung, (as at o P) add the 
squares of the head and bung diameters ; multiply the 
sum by the length of the cask, and again by *1309 for the 
solidity; divide the solidity by 331 for wine ; and 282 for 
ale, or beer ; and by 26S-8 for corn, &c. ; the quotients 
will be the answers in gallons respectively. 

Examples. 

What is the content of a cask representing the middle 
frustum of an elliptic spindle, (see figure E F, O P, C D, 
and G H, Case 14, solids) in wine, ale, and corn gallons ; 
whose length is 38 ; bung diameter C D 22 ; and end 
diameter, E F, or G H 16 and a diameter at O P 20-5 
inches i 

By rule Jirst. 

Diam. C D 22X2=44X44=968 square of twice C D, 
Diam. E F or G H 16 x 16=256 square of E F or G Jf ? 

1224 reserved sum, 
Di. 22— 16=6x6*=36-r-f =14-4 subtract. 

Pro. 

1209-6X38=45964-8 
Product 45964-8 -J- 882 =52- It gal. of wine An*. 

45964-8 -*l077=42-5t gal. of ale orljeer. An*. 
45964-8 -5- l026-3^44-7t gal. of corn or graift. 4m. 
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By rule second, 

Diam. atOP 20-5X2=41 X41 = 168l square of twice O P. 
Diam. C D 22 x 22 - - - =484 square of C D. 
Diam £ F or G H 16*16=256 squareof EForGH- 

2421 sura, 
sum. 2421 X38lengthX' 1 309= 12042 5382 solidity. 
SOlidity.l2042*5382-r-231 = 52-lt gal. vine. Ann. 

12042-5382-^ 282 =42-3f gal. of ale, &c. Ans. 
12042-5382 -f-268*8==44-7t gal. of corn, &c. Am. 

CASE III. 

To guage a cask representing two frustums of a round 

cone, the bases beihg joined together to form the 

bung diameter. (See figure 1, Case 5, Solids. J 

RULE I. 

Add the. two diameters together, square the sum and 
multiply the square by 3, and reserve the product ; find 
the* difference of the diameters ; square the difference, and 
add the square of the* difference to the reserved product, 
and multiply the sum by the length, and the product agaia 
by -00023! tor ale, &c. by -00028£ for wine. 

RULE II. 

Find the solidity of half the cask by the following rale, 
(half of such a cask would represent a churn, or mash tub, 
or basket.) viz. find .the area of the^ two ends, supposing 
the cask to be cut in two, add the areas together and re- 
serve the "sum ; multiply the two areas together, extract 
the square root of the product, and add the root to the re- 
served sum ; multiply the sum by •§ the length, and J the 
product is the solidity of that part of the cask, which must 
be doubted to make the solidity; divide the solidity by 231 
for wine ; by 282 for ale ; by 268 % 8 for corn gals. Sec. 

• * * * 

Notje. To find the area of the ends, multiply tire 
diameter by the circumference, and \ of the product 
is the area. 
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Examples. 

What is the content of a cask representing two frus- 
tums of a cone, (see frustum ABC D, figure first, 
case 5 solids) diameter A B 31, and diameter C D 
44 ; length 55 1 

By rulejirst. 

res'd pro. 
Diaffi. A^B & C D 31 +44:=75 X 75=5625 X3= 16875 

Diam. C D & A B 44—3 1 = 13 X 1 3^= 1 69 add. 



Sum 17044 
Sum 17044X55 X*00023f =217*48144 ale gal. Am. 
1 7044 XS5X •00028^=265*60233 wine gal. Arts* 

* By rule second. 

As 7 : 22 : : 44 diam. : 1.38.3t circum* 
7 : 22 : : 31 diam. : 97-4f circum. 
Diam. 44Xby cir 1 38-3 -7* |= 152 1*3 area of large fit end. 
Diam. 31 xty cii\97«4-r-i=754-8t area of small, end* 

Areas. ' 2276*1 reserved sum. 

,1521'3x754&= y 1148277-24=1071-5 root added. 



3347*6 sum. 
Sum 3 347*6 x half length 27*5 -f^ =30686*33 solidity 
of half the cask. 

30686*33X2=61372.66 solidity of the cask. 

Solidity 61 372-66 -4-282=21 7*6f ale gal. &c. Ana* 
61372*66-f-231=:265-6t wine gal. Ana. 

- Guttging, Second Method. 

Sometimes the following method is used in guag-- 
ing. 

Rule. Measure the diameter of the cast at both 
ends, and take half their suth for the head diameter j 
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measure the diameter at the bung, or in the middle 
of the cask ; (dimensions must be taken upon the in- 
side, or else allowance must be made for the thick- 
ness of the staves, See.) ; measure also the length of the 
cask, and then make calculations by the following 
rules, viz* Find the difference between the head and 
bung diameter ; multiply it by *62, and add the pro- 
duct to the head diameter, the sum Js the mean diam- 
eter of the cask ; (and reduces the cask to a cylinder)* 
Square the mean diameter and multiply the square by 
the length of the cask, and divide by 294.12 for wine ; 
by 359*05 for ale, &c. ; by 342*25 for corn gallons ; 
and by 2738 for bushels of corn. 



Note. These divisors arise by dividing 231, 282 
and 268*8 by # 7854 ; if the square of the mean di- 
ameter were mtUtiplied by the length and again by 
•7854, the last product would be the solidity of the 
cask ; (see Cylinder, case 4th solids) the solidity being 
divided by 231 for wine ; 282 for ale, ; by 268*8 
for gallons of corn ; &c. the quotients would be the 
answers in gallons, respectively. 

« * 

Note. Although the number *62 is generally used 
by guagers 1 yet it ought to be varied according to the 
curvature of the cask ; if the cask is very curving like 
figure, case 13th solids, it would require that the differ- 
ence between the diameters be multiplied by *69 or •f. 

If the cask is more straight the number used should 
be less* 
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, Examples. 

.1, What is the content of a cask in form of the fig- 
ure in case 13th solids, whose diameter E G or, F H 
equal 13 and diameter B D 2Q$ and length $2 in- 
ches? 

Diam. 20— 13^=7 dif.x '70=4*90+1 3= 17*9 mean 
diam./i '9X17-9X22 =7049*02 product. 
Product 7049O2-*-294-12=24f gal. wine An»+ 

7049*02 -r- 3;59-05 *= 1 9 j gal. ale, &c. Arts* 
'7049'02-f-342'25=20f gal. of com An*. 

If the cask is more straight, the number *<>7 ought 
to be used. 

2. What is the content of a cask representing figure 
E F C D and G H, case 14th solids ,- diameter E F 
or G H equal 16, diameter C D 22 ; length 38 inches ? 

Diam. 22—16=6 dlf.X ^7—4-02+ IS ===20-02 mean diam. 

pro. 
Mean diam. 20-02 X 2002 ==400-8004 X 38len.= 1 5230-4152 
Pro* 1^230-4152 -4-294-12=5 If gal. wine Am. 

15230-4152 -f-359-05*=42t gal. ale, &c. Ana. 
15230-41 52 -5- 342-25=44t, gal. of corn Ana. 

3. What is the content of a cask, formed by joining 
two frustums of a cone together, (the frustum ABC 
D figure first, case 5th, in solids, represents half of 
such a cask)* diameters 44 and 31, and length 55 in- " 
ches ? 

N. B. A cask of this form requires that the dif- 
ference between the diameters be multiplied by - 515> 
for »52 produces to*> much. 

Diam. 44— -31 = 13dif.X'5 15=6-695+31 diam. =37-69 5 % 

[mean diam* 
Mean diam- X 37-695X37.695X55=78 156-2 16375 pro. 
Pro. 78 150-2 16375 -r294-12--=265-6t gal. wine Ana. 
78150-216375^-359'05 f =217-4t gal. aje, &c. Ana. 
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Note. It is evident from the three last examples, 
that the number »62 would not exactly apply in either 
case : the dimensions of the three last examples are 
the same as the dimensions of the three first examples, 
by the first method ; and the numbers which I have 
made use of produce the same answers, as were pro- 
duced by the first method. If the cask is a little 
straighter than the elliptic spindle, .in case 14 solids, 
the number *6% will exactly apply ; this number should 
always be varied according to the shape of the cask, 
and at the judgment of the guager. 

4. What is the content of a spheroidical cask, 
whose length is 20; diameters 16 and 12 inches? 

. Ans* 14*8 f wine, 12*2f ale, &c. 

N. B. In this example the number *T is used. 

5. What is the content of a cast, representing' an 
elliptic spindle, length 40 j diameters 32 and 24 t 

Ans. 1 1 7.2| wine, 96"0| ale, &c. 

N. B. In this example the number ^67 is used. 

6. What is the content of a cask representing two 
frustums of a cone, diameters 24 and 32 ; length 40 1 

Ans. 10r*5f wine, 88-09 ale, &c. 

N. B. >,. In this example the number *5 1 5 is used. > 

To guage with calipers ^ or Gunfer l s scale. 

On the calipers there is a brass pin fixed at the 
points 17*15 and at 18*95 ;* these are called guage 
points ; 17' 15 is used for guaging wine, &c. ; and 18*95 
is used for ale, or beer, &c. 

Rule. For a cask representing the middle frustum of a 
spheroid, (see figure, case 13 solids) extend from 1 to*7 ; 

* These numbers are the square roots of the numbers 294* 12 
and 359*05 respectively. 
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and with the same extent, set one foot of the dividers in 
the number expressing the difference between the bung 
and head diameter, and they will reach to a number, to- 
wards the left hand, which, when added to the head diam- 
eter will give the mean diameter of the cask ; then set one 
foot of the dividers iu the guage point, and extend to the 
mean diameter ; and the same way.s$t off twice that ex- 
tent from the length of the cask, and they will reach to a 
number expressing the content of the cask. 

N. B. the same operations may, be performed on the 
line of numbers, on Gunter's scale; 

N. B. If wine -gallons are required use the guage point 
17*1 5-; if ale gallons are required use the guage point 
18*95 ; and if corn gallons are required you may use the 
point 18-5, respectively. 

Note. If the cask represents the middle frustum of an el- 
liptic spindle (see figure, case 14 solids) extend from 1 to 
•67, or if a little more straight, extend from 1 to *62 ; and 
for a cask formed by two frustums of a cone, extend irom 
1 to *5l, or -52. 

Examples* 

1. What is the content of a cask of ruin, or wine whose 
length is 59*3 inches^ and diameters 34'5 and 20*7 ; differ- 
ence of diameters 3-8 ? 

Operation* 

Extend from 1 to »62 ; and that extent reaches from 3*U, 
(the difference of the diameters) towards the left hand td 
2f-4 nearly, which add to the head diameter: 30*7-}-2-4=3 
33-1 mean diameter ; then extend from the guage 4>oint 
13T*15 to 33*1 (the mean diameter), and set off twice that 
extent from 59 ( «3 (the length of the cask), and they reach 
Iq 220*8 nearly, which is the content of the cask. 

2. What is the content of a cask of wine whose length 
is 38 ; diameters 22 and 16 inches :- difference of diamc* 
ters 6 ?' An*. 52 j- wine 42f ale, &c. 
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WATfiR LEVELLING. 
Operation. 



Extend from 1 to »67 ; and that extent will reach from 
t>, (the difference) to 3-7 nearly : which being added to the 
head diameter 16, produces 19-7 for the mean diameter 1 
then extend from thejwine guage point to 19 '7, (mean di* 
ameter) and set off twice that extent from 38^fthe length $ 
and the dividers rest on 52 the answer. ' 

* 

Note, Guagers make use of the guaging rod* to take 
the dimentions of the cask 5 and there are also tables on 
it Jby means of which -the outs arc taken ; after the preced* 
ing rules are well committed to memory, the young prac- 
titioner would soon obtain a complete knowledge of guag* 
ing, by a little practice with the instruments. 

* ■ # 

WATER LEVELLING, OR 

To find whether water can be made to run from one 

flace to another, or to Jind how much higher 

one place is than another. 




F is the fountain, and E the place-assigned to carry the 
water to. . -' . 

Note. To perform this business you must be provided 
with two stajres divided into inches and tenths, which may- 
be of any convenient length perhaps, 4 or 6 feet; and also 
a water level which may be made easily at any joiners 
shop ; the level may be of any convenient length dug out 
hollowing, so as to hold Water ; with two sights at the top* 
to make the observations through : having provided the 
staves and water level, go to the fountain with two assist- 
ants and observe the following rule. 



^ 
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Rule. Order the first assistant to the fountain with one 
staff placed perpendicularly : and the second assistant to any- 
convenient place as at A, with his staff perpendicularly; 
t&en place the water' level in the middle between them at 
to, and looking through the sights, order the first assistant 
to move a piece of white paper up and down the staff till 
you can see it through the sights : then order him to no- 
tice the distance it rests from the ground ; and going to 
the other end of the water level, order the second assistant 
to do likewise ; and after he has marked down the dis- 
tance the papers rest from the ground, order the first as- 
sistant to take the place of the second, and the second to 
take a new stand, as at B ; place the water level between 
them, make observations as before, and order the assistants 
to mark down the distances the paper rests from the 
ground, and proceed to take another station and make 
new observations till you have arrived to the place assign- 
ed ; and order the assistants to cast up their notes, and as 
much as the second assistant's notes exceed the first, so 
much does the ground descend ; and so much as the' sec- 
ond assistant's notes are less than the first, so much does 
the ground rise. In the preceding examples the assistant's 
notes are as follows. 



First assistant's notes. Second assistant's notes, 

ft- *n. ft- in. 

First station 7 First station 1 

Second do. 1 O Second do. 6 

Third do. 0.2 Third .do. 1 6 

Fourth do. 1 2 Fourth do. 2 

Fifth do. 4 Fifth do. 6 7 

ft-" 3 3 in. ft. 3 9 in, . 



Second assistant's notes exceed the first by 6 inches ; of 
course the ground is 6 inches lower at E, than at F, and 
water will run. 

S 
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REDUCTION OF COINS. 

New-Hampshire, Vermont, Massachusetts, Connecticut 
and Rhode-Island currency reduced to dollars, 
cents, &fc <md the contrary* ,' 

CASE I. 

When the sum to be reduced is pounds only. 

Rule. To the pounds annex a cypher, and divide by- 
three, the quotient is dollars ; if there is a remainder, an- 
nex 3 cyphers, and divide by 3 again, the quotient will be 
dimes, cents and mills. 

Examples. 

1. Reduce £621 to dollars, &c. 

£6210-i-3,=82070 Ap*. 

2. deduce £19 to dollars, &c„ 

£190-T-3=863«333t ^n*. 

3. Reduce £121 to dollars* :&c. 

£1210-f-3=:g403-333t Am. 

4. Reduce £16 to dollars, &c. 

g53"333t Arts. 

CASE II. 

When the sum to be reduced is pounds, shillings, 

pence and farthings. 

Rule*. To the pounds annex half the number of shil- 
lings (and two cyphers in decimals); if the number of 
shillings in the sum are odd, annex the greatest even 
half, and 5 tenths for the odd shilling (and one cypher) ; 
if there are pence and farthings in the sum, reduce the 
pence to farthings ; observing to increase their sum by 1, 
if it exceeds 12 ; if it exceeds 37, add two; and add the 
farthings in the place of decimals, and divide the whole by 
3, the quotient is cents. 
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'Examples. 

1 . Reduce £3 10*. 1 \\d. \o dol. &c. 

35-00 
•48 



35'48^-3=r8H-826t Am. 



2. Reduce £17 19*. 1 l|d. to dol. 8cc 

179-50 

•4a 



179-99 -f-3=rS59-999t Am. 

CONTRA. 

To change dolls, cts, &?c. to the former currency of New- 
Hampshire^ Vermont^ Massachusetts^ Rhode- 
Island and Connecticut*. . 

Rule. When the sum to be reduced is dollars ; multi- 
ply the dollars by 3 ; double the right hand figure of the 
product for shillings y the remaining figures are pounds. 
If the sum to be reduced is dolls, cents and mills, multiply 
the whole by 3^ point off 4 figures from the right for deci- 
mals ; the rest of the product is pounds ; (note, if mills are 
not named in the sum, three figures only must be pointed 
off;) find the value of the decimal part by multiplying by 
20, 12 and 4; observing to point off for decimals each 
time of multiplying ; and the sums standing on the left of 
the separatrix will be shillings pence and farthings. 

Examples. 

1. Reduce 55251 to lawful money. 

35lx3=r£75 6*. Am. 

2. Reduce 89529 to lawful money. 

9529 X3=£2358 14*.' ./*«*. 

3. Reduce gi92 to lawful money. 

192 X3=£57 12*. Am. 

4. Reduce g999 to lawful money. 

-£299:14*. Am* 
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• 1. Reduce 899*67 cts. to lawful money. 

99-67 
3 



29-901 
20 

18*020 
12 



•240 £29 18*. T \% Ans. 

2. Reduce £67*90 to lawful money. 

Ans. £20 7*. 4|tf. 

3. Reduce g99-999 to lawful money. 

899.999 
3 



29-9997 
20 

"19.9940 
12 



11-9280 
4 
3-9120 4ns. £29 19«/llif.$t 

4. Reduce 861-276 to lawful money. 

Ana. £18 7 a. 7\d.\ 



To reduce the former currency of New-Tori and North- 
Carolina to dolls, cts. &fc. and the contrary. 

Rule. Prepare the sum to be reduced exactly as 
in New-Hampshire v Massachusetts, &c. and divide by 
4 instead o( 3,J;he quotient is cents. 

N. B. One dollar is equal to 8 shillings* 
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Examples. 

f . Reduce £9 16*. to dollars, &c. 

98-4-4=g24-50^^ 

* - • * * 

2. Reduce £230 10*. to dollars, Sec. 

2305-7-4=8576-25 Alt*. 

3. Reduce £219 15*. 4Jd. to dollars, cents, &c. 

2197-50 

>i& 



2197-68-^4=g5?4-42 Ana 

4. Reduce"£419 10*. to dollars, cents, &c. 

81049-75 4ns. 

CONTRA. 

Change dollar •*, &fe. to New-Tor k and Mrth Carolirta. 

currency* 

Rule. Proceed as in New-Hampshire currency, 
&c. only multiply by 4 instead of 3. 

Examples*. 
1. Change 842 dollars to New-York currency, &c. 

842 

4 

£336-16* Ans. 

%, Change $114*25 to North- Carolina currency &c^ 

114*25 

4 ' 



45-700 
20 

14*000 £45 14$~Jns. 
S2 



i 
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New-Jersey, Delaware, Pennsylvania, and Maryland 

currencies reduced to the present currency of the 

United States, and the contrary. 

N. B. One dollar equal to 7 a. 6d. in these states. 

Rule. Multiply the given sum (if it is pounds on- 
ly,) by 8, and divide the product by 3 ; the quotient is 
dollars. If the sum is pounds, shillings and pence, 
reduce the whole to pence, and add one ninth of the 
whole to itself, the sum will be cents*. 

. Examples. 

1. Reduce £94-2 to dollars, &c* 

9*2 

a 

3)7536 
$2512 An*. 

2. Reduce £961 19s. 6d. to dollars* &c* 

961 19 6 
20 



19239 
12 

9)2308f8 
25653| 

g2565'31 cts. Ans. 

CONTRA. 

Seduce dollars, &?c. tojhe former currency of New- 
Jersey, Delaware, Pennsylvania and Maryland. 
Rule. If the sum is dollars only ; multiply by 3, 

and divide by 8 s the quotient is pounds , if the sum 
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is dollars and cents, subtract one tenth of the whole 
3um from itself, the remainder is pence. 

1 . Reduce 628 dollars to Delaware currency, &c. 

628x3-?-8=iG235 10*. An6< 

2. Reduce 2512 dollars to New-Jersey currency* 

Ana. £942*~ 

3. Reduce 552565*20 to Maryland currency, &c* 

T V)2565-20 

256-52 subtract. 

» .»• • • 

12)230860 

20)19239 

£961 19*. Ana. 

South-Carolina and Georgia currency reduced to dolle* 

andcts* and the contrary. 

Rule. If the sum to be reduced is pounds, mul- 
tiply by 30, and divide by T, the quotient is dollars ; 
(a dollar in South Carolina is equal to 4a. Sd. or sev- 
en thirtieths of a pound) ; if there are shillings and 
pence, &c. reduce the whole to pence, annex two cy- 
phers and divide by 56 y the quotient is cents* 

Examples** 

l.. Reduce £56 to dollars, &c 

30 



7)1680 

$240 An*. 
2. Reduce £21 to dollars, &c. Ana. $9b 
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3. Reduce £22 9*. 4d. to dollars, &c 



£ 


a. 


d. 


22 


9 


4 


20 






449 






12 







CONTRA. 

Dollars j fcta reduced to Georgia, and South-Carolina 

currency* 

Rule. Multiply dollars by 7, and divide by 30, the 
quotient is pounds^ 

If there are cents in the sum, multiply by 56, reject 
two figures from the right of the product,, the rest of 
the figures are pence* 

Examples. 

1. Reduce 8240 to Georgia currency, &c. 

240X7-r-30=£56 An*. 

2. Reduce g90 to South-Carolina currency, &c. 

90 X 7 -r 30=£2 1 An* 

3. Reduce S596*284 to Georgia currency.. 

96*28$ 
56 



57768 
48140 
72 



12)5392-40 



449s Ad* =/C 22 9s. Ad. 4m. 
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To reduce Canada and Nova Scotia currency to the _ 
present currency of the United States, 
and the contrary* 

Rule. When the sum to be reduced is pounds ; 
multiply by 4, the product is dollars, (1 doL is equal 
to 5 shillings in Canada, &c.) ; if shillings and pence 
are in the sum, reduce the whole to pence, annex 2 
cyphers, and divide by 60, (note, 60 pence are equal 
to a dol.) the quotient is cents. 

Examples. 

1. Reduce £108 to dollars. 

108X4=8432 -4/z** 

2. Reduce £121 to dollars. 

121x4=8484 Ans. 

3. Reduce £10ST 5 shil. Canada currency, to dol- 
lars, &c. 

' 105/5 
20 



21145 
12 



25 3 740-00 -f 60= $4229.00 Ans. 

• CONTRA. 

Dollars, fc?c. reduced to the currency of Canada and 

Nova-Scotia* 

Rule. If the sum to be reduced is dollars, divide 
them by 4, the quotient is pounds ; if there are dol- 
and cts. multiply by 60, rejecting two figures on the 
right, the product is pence. 

Examples. 

1. Reduce 8432 to Canada currency, &c» 

432-7-4=^108 Ans. 
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2. Reduce $484 to Canada currency, &c. 

484-7-4=^121 Ans. 

3. Reduce 84229.20 to Canada currency, 8«v 

422920 
60 



12)253752(00 

S1146-r20«;£l057 6*. Am. 



MONIES OF THE WORLD. 

The following Tables exhibit the monies of ac- 
count, and pieces of coin in the known world, and 
their intrinsic value in dollars, cents and mills, and 
parts of mills ; calculated on the principle of allowing 
£l sterling to be equal to 854*44 cts. in the United 
States j the rate at which £\ sterling is estimated 
by the United States laws. 

Note. No labour has been spared by the Author 
in consulting books on exchange ; and among the nu- 
merous volumes he has consulted, the Ship Master's 
Daily Assistant has furnished the following ex- 
tracts; and it is upon the authority Qf that book, that 
the following Tables are published ; in that book the 
Tables express the English intrinsic, or sterling value 
of each denomination of foreign money, both real 
and imaginary : and in the following Tables, the in- 
trinsic value of each denomination of foreign money 
is expressed in dollars, cents, mills and parts of mills. 

N. B. This mark * is fixed to imaginary money, 
or money of account. 
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S Is 
^ £ i? 

»^ ^ ;£ 

«J8 



Northern parts, of Europe. 

penny equal *)-01*8f 



*4 farthings equal 
12 pence 

20 shillings 

5 shillings 

21 shillings 
4 pence 

6 pence 



u 
u 

44 

44 

44 

•«4 



# 
# 



44 



shilling 
pound 
crown 
guinea 
groat 
half a shil. « 



■u 

-44 

U 



•22*2 
4*44*0 
1*1 1*0 
4*66*2 

•dr*4 

-11*1 






HO 



*4 farthings equal 

12 pence u 

20"shillings 

14 pence 

TO pence 

24f shillings 



# 



44 
44 
44 



penny equal 0*01.5^ 

shilling 

pound 

shilling 

crown 

guinea 



« 
it 
u 
44 
u 



•19*0f 
S.B0.6^ 

•22*2 
1*11*0 
4-16*2 



*4 farthings equal 

12 pence u 
20 shillings 

13 pence 



^°? 

§'§'1,65 pence 
SK Mj22| shillings 



44 
44 






44 
44 



penny equal 
shilling " 
pound Irish " 
shilling 
crown 
guinea " 



0*01 



>?^ 



TT 



44 
a 



•20*4|£ 
4*09*rf 

•22.2 
1*11. 
4*66*2 




grot 

petard 

scalin 

florin 

ducat 

pound flemish 



equal 0-00*8|£ 



u 

44 
44 



•01 *6|| 
•09'9 T V 
•33-3 

2*05*3f 

1-99.8 



3 





ft 

' «5 



*8 pennings equal * 

2 grots 

6 stivers 

20 stivers 

50 stivers 

105 stivers 

60 stivers 

6 guilders 



44 
44 
44 
44 
44 
44 
44 



equal 

44 



grot 

stiver 

scalin 

guilder 

rix dollar 

ducat 

dry guilder " 

pound flemish 



44 
44 
44 
44 



O*00.9|J 

•01-9|J 

•11.61* 
•38-8f 

•96*6| 

2*05*3| 

1*16*5| 

2*33*1 



SI* 
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jp. c**. m. 


.0 


2 trylings < 


squal # 


1 sexling equal O^OO-Olli 




2 sexlings 


u 


1 fenning " *O0*l£| 


12 fennings 


u 


1 shilling lubs" - 02*04| > 


23 *5 £ 


16 shillings 


« # 


I mark " *33*3 


3g* 


2 marks 


u 


1 slet dollar " *66*6 


^3 


3 marks 


u 


L rix dollar " -99.9 


6| marks 


44 


1 ducat " 2*08*1|' 


s (130 shillings 


44 


I pound flemish 2*55*3 


• » 


3 fennings * 


equal 1 


L dreyer equal 0*00.8^ 


s»- 


8 fennings 


44 


I marien " •02*1-^ 


>3U- 


12 fennings 


« 


I grosh " *03 - 2-|' 




8 groshen 


« 


L halfgoulder" -25.9 


S R 


16 groshen 


44. 


I gulden " -51*8 


*4 


24 groshen 


« #j 


I rix dollar " *77*7 


T 


4 guldens 


" j 


L ducat " 2*03*5 


*J 


2 hellers equal 1 


[ fening- equal # 00*2|£ 




6 hellers 


ci i 


I dreyer u - *00*8 T 3 ^ 


•fit O 


16 hellers 


44 


t marien ** *02*1 T 7 ¥ 




12 fennings 


<c • - 


L grosh " *03*2| 


F 1 


16 groshen 


it 


L gould u *51*8 


24 groshen 


" #3 


L rix dollar " *77*7 


• * 


32 groshen 


44 j 


L specie dol. " 1*03*6 


4 goulds 


it i 


L ducat " 2*07*2 




#9 deniers equal 1 


[ polchen equal O*00*4££ 




18 deniers 


44 H 


grosh u •00*8-J£ 


$1 


3 polchens 


44 J 


abrass " -01*2|£ 




20 groshen 


" #1 


mark « •17*2| 


*2 9 


30 groshen 


44 1 


floren " *25*9 




90 groshen 


C4 #j 


rix dollar " *77*7 


II 


108 groshen 


44 | 


albertus " *92*5 


«l 


8 florens 


" ' 1 


. ducat " 2*0^*2 



* 
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is. 



5 85 

*•< Sin „r 

• * 



• J5. cto. m. 

3.dutes equal 1 cruitzer equal 0-00-44IJ 

•00-94* 



2 cruitzers 
8 dutes 
3. stivers 
4 plaperts 
40 stivers 
2 guilders 
4f, guilders 



u 
u 
44 

44 
(4 

44 
44 



1 albus 
1 stiver 
1 plapert 
1 copstuck 
1. guilder 
1 hard doll. 
JLducat 



C4 
44 
44 
U 
44 
44 
44 



•00-1^ 

•51*8 
103'6 
3*CW'3f 









2 fenings equal 1 dreyer equal 0*00'4££ 



3 fenings 

4 fenings 
2 cruitzers 

60 cruitzers 
90 cruitzers 
% goulds 

4 gouJds 



44 
44 
44 
44 
44 

t.( 

44 



1 grosh 
1 exuitzer 
1 white grosh 
1 gould 
*i rix-dolL 
. 1 hard doll* 
1 ducat 



44 
44 
44 
44 
44 
44 
41 



•00-6i£ 
•00*8j> 



•5 1 -8 
-77*7 

1-03-6 
2*07-2 



7 • 









3 fenings equal 

4 fenings 

14 fenings 
4 cruitzers 

15 batzens 
90 cruitzers 
30 batzens 
60 batzens 



44 
44 
44 
44 
44 
44 
44 



1 

e 

1 

i 
,i 

1 

*1 

1 

1 



:r 
cruitzer 

grbsh 
batzen 
gould 
rix dollar 
specie doll, 
ducat 



equal 

' 44 

44 
44 
4C 
44 
. 44 



o-ochHf 
•oo*e|{ 

•02*4| 

•p3«3|| 

•51*8. 

♦rr-r. 

1-03-6. 
2-0JT-2. 



4 fenings equal 
$ cruitzers u 
4 cruitzers 
15 cruitzers 
60 cruitzers 
90 cruitzers 
c 2 goulds 
*• 1240 cruitzers 



if 5) 

JN-O 



5.9 



44 
44 
44 
44 
«4 
U 



1 

1 

1 

1 

1 

*r 
i 
i 



cruitzer equal 
keyser grosh " 

batzen u 

ort gould ' " 

gould * u 

rix dollar u 

hard doll. " 
ducat 



44 



O-00-8|J 
•02-5A 

•03-4^V 
•12-9§ 

•51-8 

'77*7 
1-03-6 
2-07-2 



* 
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shelons 
groshen 

COUStlC3 

groshea 
groshen 
groshcn 
florins 
rix doll. 



equal .1 grosh 
a 1 coustic 
1 tinse 
1 ort 
1 florin 
*1 rix-dolL 
1 ducat 



equal 

<44 



44 
U 
i( 
44 
44 
44 



a 

•44 
44 
.44 



1 fredericd*or " 



D. cti. m. 

<0-0©-8|i 
•04-6£ 
•12-9f 
•15-5£ 
•25*9 
'77-7 

2-03-5 

3*77'4t , 



£ 6 blackens 


equal 


1 grosh equal 0-00 # 844 
1 vorden * *01*2|£ 


*•* 
_ 5* 


9 blackens 


a 




2 groshen 


44 


1 whiten " OV7-f T 




. 6 groshen 


44 


1 marc " *05-l$ 




20 groshen 


44 


1 florin « *25-9 


30 groshen 


4( 


*1 rix-doll. " ~77*7 


i 


108 groshen 


44 


1 albertus u «92-5 


m 


64 whitens 


44 


1 copper pLdol.*' 1*11-0 



*3 



5 jfcjtf 






§> 



£ 



6 skillings 
16 skillings 
20 skillings 
24 skillings 
4 marcs 
6 marcs 
11 marcs 
14 marcs 



equal 1 druggen 
a *1 marc • 
1 rix-mare 
1 rix-ort 
1 crown 
1 rix-dol. 
1 ducat 
1 hat-ducat 



44 
U 
44 
44 
U 
44 



u 

44 
44 

a 
a 

44 
4X 



0-06-2:* 
•16-64 
-20*5j| 
-24*9 
•66*6 
•99-9 
l*83-2f 
2-33*1 



i 

•^ J «? 

I 



*2 runatics equal 
& runstcs u 

3 popper marcs " 

4 copper do. •*' 
9 copper do* " 
3 copper dol. M 
3 silver do. ?$ 
2 rix do. w 



1 stiver, equal 
1 copper marc 44 
1 silver do. 
1 copper. doL 
1 Caroline 
1 silver dol. . 
1 rix do. 
1 ducat 



44 
44 
ii 
44 
44 
4( 



i* 



o-oo-r T v 

•02-8f 
•08<6£ 

•2#9 
•34-5| 
103-6 
2-05'3f 



T 
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D. cts. m. 



© E? 
^ 5 £ 

3 13 

-8* 



2 poluacas equal; 1 denusca equal 7 O'00-4|| J 



2 denuscas 

3 copecs 

10 copecs 

25 copecs- 

50 pdpecs 

100 copecs 

2 rubles 



i 



a 
a 
u 
u 
u 
« 



1 copec 

1 altiu 

1 grievener 

1 polpotin 
1 poltin 
1 ruble 
1 xerronit2 



u 
a 
44 
tfr 



•09-0^ 
•01 

•09*9f. 
»24*9§ 



1 * 7 



«. 


•49-91 


« 


v # 99-9 


« 


1*99*8 



«*•» 



5'-? 



2D 
2D 

J 3 

6* 



12fenings 

15 fenings 

18 fenings 

20 sols * 

60 cruitzers- 

108 cruitxers 



4i 
Ci 

u 

44 



44 
U 



Southern parts of Europe. 

3 rapen equal 1 fening equal 

4 fenings " 1 cruitzer- 

*1 sol- 

1 coarse batzen 44 
1 good batzen " 
44 *1 livre " 

1 gulden^ u 

1 rix-dol. 



u 

44 



44 



0.00-2f 

•00-9f 

•02.7f 

.03-4f 

•04.11 

•55*5 

•55*5 

•99*9 



£ 






ft 

4 



2 hellers equal 
' 4- fenings- a 
12 fenings 

4 cruitzers 

5 cruitzers 
20 sols 

202 cruitzers 



44 

44- 

44* 



44 
44 



1 fenning equal 

1 cruitzer u 

*1 sol " 

1 course batzen 

1 goodbatzen 44 

i livre " 

1 rix dollar " 



0-00*2^ 

•00*9$ 
•02*7| 

•03-4f 
•04*lf . 
•55^5 
•94-3f 



'3 



e 



$ 



4 deniers equal 1 

• 3 cruitzers % #1 

• 4 ctuitzers 

5 cruitzers 

• 6 cruitzers 
20 sola 
75 cruitzers 

\35 cruitzers 



44^ 

44 

44 

44 

44 

44 



1 
1 

1 

#1 

1 
1 



cruitzer equal 

sol 

plapert 

gros 

batzen 

livre 

gulden 

ctowa 



44 

44 
44 
44 

<l 

44 
44 



o-oo-rf 

•02*2 f 
4 02*9| 

•03-r 

•04*4|l 
•44*4 
•55*5 
•99'^ 
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fig 



R* 



2 deniers *qual 
12 deniers 4I 
12 deniers cur." 
12 small sols u 
20 sols current** 
lCJflorins " 

1 5 1 florins 
24 florins 



* 

# 



u 



(i 



d£tii€r cur. s 
small sol u 
sol current " 
florin " 

livre cur» u 
pacaton " 
croisade " 
ducat v " 



D. £ts. m, 
0<X>1^ 
•00*6f 
•01 *3£ 
*08*3| 
•27*7£ 
•38*3f 

1*311tV 
1*99*8 



3 ft 



i 



•r 



12 deniers 
15 deniers 
15 petards 
20 sols 

20 petards 
60 sols 
10£ livres 
24 livres , 



equal 

(4 



equal 
it 



44 
44 
44 
44 
(4 
44 



* 
* 



44 



80i- 

petard 
piette 
livre toumois 
florin u 

ecuofexch. " 
ducat " 

louis d'or " 



0O0-9J 
<H-1 T V 

•ir*3 T v 

•J 8-5 
•23-1} 

2*05 *3£ 

4 »A.A. m 
Mr If 



12 deniers 

15 deniers v 

15 sols 

20 sols 

3 livres 

24 livres 
39f livers 



equal 

44 * 

44 # 

44 

44 

44 



sol 

petard 

ptette 

livre tour. 

ecu of ex. 

guinea 

moeda 



equal 0*00*9£ 

4 



•13*8£ 

•18-5 

•55*5 

4*66*2 

5*99*8 



If 
fiq § 



3 deniers 
2 Hards 

12 deniers 

20 sols 

60 sdls 
6 livres 

10 livres 

24 liVres 



equal 



Hard equal 0*pO*2/ T 



44 
44 
44 

" 
44 
44 

M 



44 
44 



dardene 

sol 

livre tourhois 

ecu of ex* " 

ecu ~* '• 

pistole >" 

louis dfcr " 



•00*4f 
*00'9| 
•18*5 

1*11*. 
1-3B5-1 

4*44* 
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II 

Si© 

Sf 

H 



10 rez 
20 rez 
5 vintins 
4 testoons 
24 vintins 
10 testoons 
48 testoons 
64 testoons 



equal 

44 



a 
u 
44 

44 
44 
64 



V5 

*5) 



© S3 

Is •§ 



1 
1 
1 
1 
1 

*1 

1 

t 



half-vintin := 
vinten 4C 

testoon u 
crusade of ex* 
new crusade" 
milre . a 

moeda " 

joanese u 



0-01*2|£ 
•02-4£« 

•12-4J 
•49 '9f 
•59-9|: 

l-24-8| 

5-99-4 

7-99-2 



" 1 

44 1 

" 1 
«#1 

" #1 

" 1 



44 



44 



>09-9 T 7 T 
►19*8, 



44 



•79-tf§ 
•99'9 
1-10'0| 
3*18*2 
3*55*2 



-** 



*2 maravedies equal 1 quartil equal 0-00-5§ fj 
34 maravedes 

2 rials 

8 rials 

10 rials 

3/5 maravedies 

32 rials 

36 rials 



rial 

pistarine 
piastre of ex 
dollar " 
ducat of ex. 
pistole of ex 



6* 



*2 maravedies 
4 maravedies 
34 maravedies 
15 rials 
512 maravedies 
60 rials 
2048 maravedies 
70 rials 



44 



= 1 ochavo 
44 1 quartil 
4t *i rial velon ' 4 
u 1 piastre of ex, 

1 piastre ** 
44 *1 pistole of ex. 
44 *1 pistole of ex. 
41 1 pistole " 



*4 



0-00-2£f§ 
•00-54^ 
•05*3 T \. 
•79-5f 

•79 -5f 
3-18-2 . 
3-18-2 

3-STl-8t 



•pa 



I* 
ti 



10 piaravedies 
2 soldos 

20 soldos 
24 soldos 
16 soldos 
22 soldos 

21 soldos 
60 soldos 

T2 



= 1 soldo = 
44 1 rial, old plate 
44 *1 libra 
" *1 ducat 
44 #1 dollar 
44 *1 ducat 
44 1 ducat 
■ •*. 1 pistole 



44 

4ft 

44 

44 

44 

4* 



0'06-2 T 7 y 

l-24*8£ 

l;49-8£ 

•99-9 < 

l'37-3f 

1-31 -1 T V 
3-71 -8£ 



1 
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o • 

ft. to 



^! *?• 2C 

^ s 

si 
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, 12 denari 
. 4 soldi 
. 20 soldi 
, 30 soldi 
, 5 Urea 
115 soldi 

6 testoons 
,20 lires 



equal> 

a 
« 

(4 
44 



1 soldi equal 
1 chevalet-" 

*1 lire « 

1 testoon " 
1 croisade M 

*1 pezzo of ex. 
1 genouine " 
1 pistole u 



D. cts; im- 
G*80-7f 

•oa*i 

•15'9f 
•23*3 f 
•79*5*- 
•92*5 
l-3r-6f 



to o 

S e 

it 



3 denari 
*2 denari 

12 soldi ~ 
20 soldi 

6 florins 

7 florins 

13 lires 
16 lires 






■9 *? 



3 denari 
12 denari 
20 soldi, 
115 soldi 
117 soldi 
6 lires 

22 lires 

23 lires 



>— 






4 denari 
12 denari 

& quatrini 

5 cracas 
20 soldi 

6 lires 
7i lires 

122 lires 



equal 



tc 

(4 

a 

u 



1 quatrini equal 0*00*3f 

1* soldi 
*1 florin 
*1 lire 

1 scudi 

1 ducatoon " 

1 pistole u 

1 louis d'or " 



4< 

a 
it 
it. 



•01 *3f 
*16*6i 
•27-ri 
•99 # 9 
VI 6>5 
3-60-7; • 

^r Mf'K 



equal 

4* " 



€1 
4i 

(I 
44 
U 
44 



44 

44 



1 quatrini equal 0*00;2 T £ T 

1 soldi 
*1 tire 

; 1 scudi current 
•1 scudi of ex." 

1 phili'p " 

1 pi?tole ** 

1 Spanish pfst. * 



•oo-aj-j 

•16»2|f 

•92-r T v 

•94-3f 

•6r-ij 

3-55-2 
3-71-8f 



equal 1 quatrini equal 0-00-3^ 



44 
14 
44 
€4 

44 
14 
U 



1 

I 

•1 



soldi 
craca 
quila 
lire 



44 
44 
44 
44- 



1 piastre of ex. 
I ducat " 

I pistole 'I 



•00-7 
•01 *2 
•10'2£ 

•15*4t 
•92*5 

Vt5'6l 
3*44-1 
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21$ 



to 

»:* if 



■ 3 



5 quatrini 
8 bayocs 
10 bayocs 
24 bayocs 
10 julios 
12 julios 
18 julios 
31 julios 



equal 



u 

M 



equal 



I Bayoc 
1 julio 
1 stamped julio 
1 testoon w 
1 crowii current 
*T do- stamped 
V chequin 
1 pistole 



44 

44 



D. et*. m. 
0-01 *3| 

•1M 
•13-8i 
•33*3. 
1-11*« 
1*33'2 
1-99-8 
3*44-1 



.-2 

•0 «S 
"if ft. 

3-J 



3 quatrini equal 
10 grains 
40 quatrini 
20 grains 
40 grains 
100 grains 
2$ tarins 
25 tarins 



44 
44 
44 
ii 
44 
44 
44 



1 grain 
1 car in 
1 paulo 
1 tarin 
1 te$toon 
1 ducat ex. 
t pistole 
1 Spanish pist 



equal 

44- 



44- 
44 
44 
44 
44 



o*oo-r$ 
•07*4 

•09*8$ 
•14r& 
•29*6 
•74- 
3*40*4 
3*71 •8| 



6 pichili 
gl 8 piqhili 
J |!»10 grains 
jt*| 20 grains 
* -* 6 tarins 
13 tarins 
60- carlins 
2 ounces 



equal 

u 






44 
44 
44 
44 
44 
44 



1 
1 
t 
1 
1 
*1 
1 
1 



equal 

44 



gram 
ponti 
caflh? u 

tarin< u 

floriaofex." 
ducat of ex* 
ounce 4t * 

pistole •** 



0*00*2 
•00*4- 
•02-8- 
•05*6- !■ 
•34- V 

•r4-o 
i*ro*rt 

3-40-4 



I 

CI 

& 

© 



6 quatrini equal 
10 bayocs 
20 bayocs 

3 julios * 

85 bayocs 

105 bayocs 

100 bayocs 

31 julios 



44 
44 
C4 
44 
44 
CC 

u 



44 
44 
44 



1 bayoc 
1 julio- 
1 lire ^ 
1 testoon 
1 scudiof exch. u 
1 ducatoon u 
1 crown a 

1 pistote " 



equal 0*01-1^ 



►11 -lr 

•22-2 

•33*3 

•94<3£ 

1*16'5| 

l-ll-O 

3-44-1 



aeo 
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12 picoli 
6£ soldi 
18 soldi 
20 soldi 
3 jules 
124 soldi 
24 gros 
IT lires 



equal 1 soldi 
44 *1 gros 
1 jule 
*1 lire 
1 testoon 
1 ducat cur. 
*1 ducat of ex. 
1 chequin 



u 
a 
a 
u 
u 

44 



equal 

44 



44 

44 

44 

44 

14 

44 



J), cts. nu 
•Q0*3f 
•04'Of ' 
•11*1 

•33*3 

•re*r| 

•96*2 

2*68*5 



3 



4 mangars 
d aspers 

5 aspers 
10 aspers 
20 aspers 
80 aspers 

100 aspers • 
10 solotas 



=• 


*1 asper 


(4 

44 


I parac 
l bestic 


44 


1 ostic - 


4« 


1 solota 


(4 
44 
(4 


* I piastre 
1 caragrough 
1 xeriff 



equal 

44 



44 

44 
44 
44 
44 
44 



0*00*7f, 
•03*3f 
•0f5f 

•11*1 

•22-2 

•88*8 

1*1 1*<> 

2*22*0 



la 
3* 



Asia. 

5\ cairets equal I caveer 
7 carrets 4t 1 comashee 
80 carrets " I larin 
18 comashees " l abyss 
60 comashees u *l piastre 
80 caveers " 1 dollar 
100 comashees " 1 sequin 
80 larins 44 *I tomond 



equal 0*01*2£|* 
■01 : .6f 
.18*r • 
•29*9 
•99*9 
•99-9 
1*66*5 
14*98*5 



u 
u 
« 

44 
44 
44 
44 




4 coz 

10COZ 

20 coz 
25 coz 
24 shahees 

5 abashees 
12 abashees 



equal 1 bisti 



44 
«« 

44 
44 

(4 
44 



1 shahee 
1 mamooda 
1 larin 
1 abashee 
1 or 
1 bovello 



50 abashees " »1 tomond 



equal 0*02 *9£ 

•or*4 

•14*8 

•18*5 

•29*6 

1*48*0 

3*55*2 

44 14-80; 



44 

44 

44 

44 

44 

44 
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Si* 



2 peckas 

4 piecs 

5 pices 
16 pices 

4 anas 
2 rupees 
14 anas 
4 pagodas 



u 
u 
44 
a 
c< 

.44 



Asia. 



1 pice equal 

1 fanam 

1 yiz 

1 ana 

1 rupee 

1 Eng. crown 

1 pagoda a 

1 gold rupee" 



44 
44 
44 
44 



—-"«- ; ~~~« 



idSB«ai» 



■* 



J 



*2 

5 

16 



budgrooks = 



(J! 

2Dl 






240 

4 

14 

60 



rez 

pices 

pices 

tfez 

quarters 

quarters 

quarters 



44 
44 
44 
44 
44 
44 
44 



1 re equal 

1 pice 

1 laree 

1 quarter 

1 xeraphinv ^ 

1 rupee 

1 pagbda 

1 gold rupee 



44 
44 
44 



44 
44 



D. cts. m. 

•03-4f 
•04-3f| 
•13-8| 
•55*5 
1-11-0 
1-94-3J 

7*77*0 



O-0O-14" 

•oo-6 T 3 A 

•09-9 * 

*12-4£ 

•29-9f 

•49.9f 
1*77*7 . 
7*77*0 




equal 

44 



viz 

pice 

picdl 

fanam 

rup£e 

Eng. crown 

pagoda u 

gold rupee u 



44 
44 
44 



0-00-3 f 
•00-6f 
•04-lf 
•05-5f 
•55-5 
1.11-0 
1-94-3J 
7*77*0 



"5 §. 



S3 






800 

125 

250 

$00 

1000 

2 

4 

8 



cori equal 
fettees 
fettees 
fettees 
fettees " 
ticals u 



44 
44 
44 



800C0S 



44 



salteleers " 



fcttee equal 
saheleer w 
sooca " 

tutal " 

dollar " 

rial " 

ecu . " 
crown " 



p-00-3f 

•13-8t 

•29-6 

*55*5 

^99-9 

111-0 

1-1 I -O 

1-1 1*0 
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» 

ON 

s 



at 






10 caxa equal 
10 candareens 
2>5 candareens 

'2 rupees 4< 
70 candareens- 
70 maces- u 

2 rupees 4 ^ _ 
10 maces u 



Asia".. 

1 candareen 
l mace 
1 rupee 
1 dollar 
l rix-dollar 
X ecu 
t crown 
*1 tale \ 



y2>, cte. »j. 

equal 0*01 -4| 

•14*8 

•55*5 

•99:9 

•9MJ 

l^ll-O 

1*1 1*0 

1-48-0 



u 
a 
a 

(4 

a 

44 



««•■ 



«*w 



»»* 






20 pitis . 

1*5 maces 

20 maces 

30 maces 

13 oz. silver 
2 oz. gold 
2 Japanese? 
J21 oz. gold 



equal 

44- 



44 
44. 
44 '> 
44 . 
44 
44 



mace 

oz. silver 

talc 

ingor 

oz? of gold 

Japanese 

'double 

cattee 



equal 

44. 



o*or*4 

1%-9| 
1*48 

2«19*6t 
1 3*98-6 
27*97*2 
55-fl4^4 
" 293*r6*6 



44 
44 
4f 

a. 

44 



So 

£? ^ -5s 



3 aspers 
24 myelins 
'80 aspers 
'30 medins 
96 aspers 
32 medins • 
200 aspers 
70 medins 



equal 

44 

44- # 
, U 

44 
. 44 

44 



medin equal 0*03 *0t 
Italian ducat "- 



piastre 

dollar 

ecu* 

crown 

sultanin 

pargo doU*- 



44 
44 

44 
44 
44 
44 



•r4-o 

•88-8 
•99*tf 
l'll-0 

2*22»0 
2*33*1 



* fc aft 



3 

10 

3 

4 

24 

30 

180 

15 



aspers 

aspers 

rials 

doubles 

medins 

medins 

aspers 

doubles 



equal 

44 



44 

44- 

44 

44 

44 

44 



medin equal 0*03 *0f 
: rial, old plate 4t # 12*3f 
j double " 

dollar " 

silv. chequin w 

dollar 



xeqiniv 
pistole 



(C 
44 
44 



•24«9J 
•99*9 
•74-0 
•99*9 
1*96*2 
3-n*8t 
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<5 v 

65 



J5S tr, 



g 



24 fluces equal 1 blanquil 

4 blanquils 

7 'blanquils 
14 blanquils 

2 quartos 

28 blanquils 

54 blanquils 

10O blanquils 



it 

<i 
a 
tt 
a 
tt 
tt 



I 
I 
1 
4 
1 
1 
1 



ounce 

octavo 

quarto 

medio 

dollar 

xequin 

pistole 



America^ W. J. 



"•si 



*2 SfiLrS 



!^2 half pence*equal*l penny 

bitt 

shilling 
dollar 



*0 



* 



7\ pence 
12 pence 
75 pence 

7 shillings 
20 shillings 
24 shillings 
30 shillings 



tt 
tt 



tt 
tt 
it 
tt 
<t 



1 

1 
1 
*1 
1 
1 



crown 
pound 
pistole 
guinea 



D. cts, nu 

equal 0*03*7 
« *14'8 
44 -2£-9 



ft 


-5V% 


tt 


1-03-6 


*« 


•99-9 


it 


1-99-8 


ii 


3-71-8^ 



V. — 



equal 0-0l*3t 
'" -09*9f 
•15-9/^ 
•99-9 
1-11^0 
3-l6-3f 
3-71-8J 
4-66-2 



it 
tt 
«t 
it 
a 
<t 
it 



# S 1*2 half sols equal 1 sol 

7\ half sols "1 half sealin 



t 5 



tt 



^1 

I* 

"65 



15 sols 
20 sols 

7 Uvres 

8 livres 
26 livres 

5 132 shillings 



44 1 sealin 
44 *1 livre 
44 1 dollar 
4i , H ecu 
44 1 pistole 
1 louis d'or 



tt 



equal 0'0Q*6t 

•09'9« 

•14-24. 

*99-9 

1*08^2 i 

3*55-2 

4-44 



4i 

it 
it 

ti 
a 
a 
a 



Use of the preceding Tables* 

The value of any denomination of foreign mbney 
being known in dollars, cents, &c. the value of any 
number of that denomination may be found by single 
proportion, or by multiplication* 
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* 

Examples. * 

1. What is the value of 29 shillings sterling, in del. 
cts. &c. one shilling * sterling being estimated at *22 
cts. 2 ra. ? 

8. cts.vt. 8. Cts, m. 

as 1 f -22-2 : : 29 : 86.43- 8 Ans. 
♦222X29 zz. 6*43- 8 Ans. 

2. A ship and cargo were sold in England for 
£1500 15 s. sterling i what is the value in dot. &c. 

n America ? 

£ I), cts. jC *. D. cts. *^f 

as J : 4-44 : : 1500 15 : 666333 Ans. 

•v. > 

3. What is the value of a cargo of coffee, (in dol-j 
lars, &c. of America,) which was sold in China for} 
6000 tales ; the tale of china being estimated f at 
8 1*48 cts* ? Ans g88$0. 

4. What is the value of a cargo of coffee, in ster- 
ling money, which was-sold in China for 6000 tales ? 

Note. Reduce the tales to American money ; and then 
say if g4-44 hi America, is equal to £1 sterling, so is 88880, 
in America to £2000 sterling Ans. ^ . 

5. A merchant bought 2640 lbs. of coffee in St. 
Domingo, for I livre per lb. ; and sold 4 it in Boston 
for "24 cts. per lb. j pay'd freight 02 cts. per lb. ; and 
duties *05 ctsi per lb. ; how much did he make on the 
coffee? - -■ 

1 livrerrU cts. 2f m. & 2646 livre$=g377'^2 cts 2 m. 
2646 livres:=$377-62t cts. cost in St. Domingo. 
2646 X -02= 52-92 cost for freight. 
2646 X'05= 122-30 cost for duties. 

8552-84 cost of Coffee at Boston. 
2646 lbs.X-24 cts-=r8635*p4-e55?-54X3*8^29iiCjfe Ans. 
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.A TABLE, 

■ f * -.. 

For paying and receiving 1 the gold coins of Spain and 

France, agreeable to an act of Congress, by which 

act mid coins shall be valued at 10CJ cents fir 

every 27% grs> % 



<j 

o 

<* 

•a 

,wis v 

• 1=0*03* 89 

2=0.07- 41 

3=0-10-130 

4=10-14- 82 

5==0-18- 34 

6=0-21-123 

J=0-25* 75 

S=0*29* 27 

^t-0-32'116 

10=0-36- 68 

11=0*40* 20 

12=0-43*109 

13=0-47* 61 

14=0-51* 13 

15=0*54*102 

1$=&5& 54 

17=0*62* 6 

18=:0*65* 95 

19=0-69- 47 

20=0»72»136 

31=0-76' 88 

32=0-80* 40 

23=0-83-129 

34=0-87* 81 

Jhtt. 

1=0-87* 81 
3=1-75' 25 
J3=2*$8*106 



t" 

4= 

5= 

6= 

7=== 

8= 

9= 

10= 

11= 

12= 

13= 

.14=3? 

15= 
16= 

17=* 
18= 
19= 
20= 



i 

■8? 

o 



O CO 

9 tH 



•s.i 

3-50* 50 

4-37-131 

5-25- 75 

6-13- 19 

7- 0-100 

7-88- 44 

8-75-125 

9-63- 69 

10*51* 13 

11-38- 94 

12*26- 38 

13-13-119 



14-01* 
14-89* 
15-76- 
16*60* 



63 

7 

88 

32 



17-51-M3 



mm 



Ounces. 
1= 17-51-113 
2= 35-3- 89 
3= 52*55* 65 
4«= 70' r 41 
5= 87-59- 17 
6«105-10130 
7=122-62-106 
8=14014- 82 
9=157-66- 5fe 

1P« 175-18- 34 



i 

o 



3 
1 

o 

11 



• * 



ca • m 

q --a sa 

1 192*70* 10 
12=210-2M23 
13=227-73- 99 
14=245-25- 75 
15=262-77-51 
165=280-29* 27 
17=2^7-81- 3 
18=315-32-116 
19=332*84- 92 
20=350-36- 68 
21=367-88- 44 
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62= 1086-13* 19 
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) 22* FORM OF kOTES, RECEIPTS, Wo 

A 

FORM OF A PROMMISSORF NOTE. 

Exeter, September 21, 1812. 
For value received I promise to pay to Mr. Thomat 'fhink^ 
weU, or order, the sum of one thousand and twenty one dollars ; in one 
year from the above date, with interesf till paid ; witness my hand. 

S1O210O . -. SAMUEL NEEDY. 

ANOTHER FORM OF A NOTE. 

/, Samuel Swansey,, of Danvil, in Vermont State, promise to 
pay to Nicholas Thirsty of Exeter, N. H. or erder, the sum of 
Jive hundred dollars^and seventy cents, in six months, with interest * 
it being for value received at Exeter, tbisittventy first day of Septem- 
ber, A. D. 1812? witness my hand. 



8500-70 SAMUEL SJVA 






FORM OF A NOTE BY TWO, OR MORE EEJtSQNS JOINT- 
LY AND SEVERALLY. 

We the subscribers, jointly and severalty, promise to pip to 
Samuel Orr, or his order, the sum of one hundred and sixty dol- 
lars and mnety cents, in one year from the date hereof, with the in- 
terest, it being fof value received at Exeter this 2\st day of Sep- 
tember, A D. 1812; witness our hands* 

DANIEL DILIGENT. 

gMO-90 SAMUEL NEGLIGENT: 

■ - RICHARD FAITHFUL. 

FORM OF AN ORDER. 

Exeter, September 21, 1812, 
Mr. Thomas WiUingtopay, Sir, phase to pay to Mr. Samuel 
Needy* or order fifty dollars, it being for value received* and the 
same shall be allowed by me, NATHAN TRUSTY. 

RECEIPT IN FULL OF ALL DEMANDS. 

Exeter* September 21, 1812* 
Thenaeceived of Mr. David PayweU twenty one dollars, in 
full of all aues, debts and demands, to this date ; I say received per 

me. TfMOTHY THimEJSLW 

RECEIPT FOR: MONEY RECSIV^J) ON ACCOUNT. 

Exeter, September 21, 1812. 
Then received of Lyman Chute sixty one dollars, and seventy 
cents, an* account ; I say received per mr, 

E3ENEZER ACCOUNTANT. 
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EURJITUM. 

Page 77, question 1st, the third term should be 8-f 4 in- 
stead of 12-+-4; and the answer should be 8 instead of 6 

The Author',^ '£ careful examination of tie nark after it was 
primed, has discovered the following errors, and has thought it 
advisable to notice them. 

• 

Page 24, Q. 1. for 21 gal. read 27 gal. Page 24, Q. 1. P. Q, for 5 
gal. read 14 gal. Page 26, Dry M. Q. 1. for qt. read 1 qt. Page 27, 
1. P. Q. for 203 yd. read 193 yd. Page 27, 'Cloth M. Q. 3. for 905 
£. Fl. read 906 E. Fl. Page 33, S. M. Q. 3. for 34 ft. read 39 ft. 
Page 40,4. line, for Propuct, read Quotient. Page 46, Q. 8. for 
1700fin.read 1721f in. Page 47, Bills of P. for $74, read $72. 
Page 48, Case 2. Q. 1. for $19, read $29. Page 51, Q. 2. from top, 
for '55 cts. lm. read '57 cts. 1 m. Pages 57 and 58, Q. 9. 1. tines, 
for minutes, read hours. Page 59, Q. 3. at top, for $180*80, read 

35181-80. Page 90, Q. 2. for y^£, read f£$, &c 

Page 91, Q. 2. for 14272, read 14277, &c. Page lib, Q. 2. for 

1 991 T J/ T \ ,read 2003f. Page 118, Case & Q, 1. for as 1 12 
to 14, read as 104 to 4. Page 120, Q.2. at top, for T y T ,read 

tVV Pa^ 121 » Q 2 - ans - for 7° cts - 6 m - read 35706. Pagv 129, Q. 

3. lor 1 8 acr's 16££f£^ rds. read 17 acr's 150^-V^rds. 

Page 149, Q. 3. ans. for 5U0 ft. read 250 ft Page 157, -4. 1. for 
1236 ft. in Circle, read 1256, and ibr 154*5 in ans. read 157. Page 
166, Q. I. ans. for 467*65f» read 46806f. Page 169, Q. L Case 10. 
for 768486*9422, read 7555008692. Page. 182, Q. 3,- ana. fet 

35 ft, read 34^ Page 190^ Q.. <2U *»&. te *5 ^»^ 
* *'. Page 205, Q. 3. ans. for 524 AoWa. te»& 5*& **»*. ^*^p^ 
* hr 1049 dolls, read 1048datta. . ~ 
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